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REPORT ON THE FORESTS OF BALUCHISTAN 

BY . . 

SIR HAROLD GLOVER, JULY 1944. 

i. introduction. i n memorandum No. S693-E/43 dated 4th Deoember, 1943 
addressed by the Deputy Secretary to the Government of India 
in the External Affairs Department to the Honourable the Agent to the 
Governor General, Resident and Chief Commissioner in Baluobistan sanction 
was given to uiy employment after retirement from the Indian Forest Servioe 
for a period of from two to three months to report on and reorganise the 
administration of forests in Baluchistan. 

« 

On arrival at Quetta and on many oooasions subsequently I had the 
advantage of discussing forest administration and policy v ith the Honourable « 
Lt. Col. W. R. Hay, C.s.i., o.i.e , Agent to the Governor General, Resident ' 
and Chief Commissioner in Baluobistan, with Mr. Hopkinson,I, C. S., Revenue * 
Commissioner and with Mr. H. Weightman, I C.S., his sucoeBsor. I also met and 
disousBed forest administraticn and Boil conservation with the Political Agents 
of each diBtiict, all of whom were interested in forest matters and were most 
helpful. I am most grateful to the above mentioned officers and to the Balu- 
chistan Administration for their assistance. 


It was agreed that my report should not be limited to forest management, 
but should deal with soil erosion throughout Baluobistan and should suggest 
methods for conserving the soil. 

Attention is invited to two publications on soil erosion and conservation, 
which are now in the press: Soil Erosion published by the Oxford 
University Press, _ Bombay. Pamphlet No 23: price six annas. A survey of 
Soil Conservation in the Punjab. The pomphlet should be in the hands of all 
Revenue Ollioers and English knowing subordinates : copies of the Punjab 
Survey Bbould be obtained for the Secretariat and district libraries. 


oc»cMi n " pc0 of August 1940 Sir Herbert Howard, Inspector General of 
. repoii Forests,' toured in Baluchistan and suggested that forest admi- 
nistration needed thoroughly overhauling. He found it extremely difficult 
to obtain any information as to the past history of the forests and on the 
methods of management and administration He drew particular attention 
to tqe. menace ‘of soil erosion and he suggested, amongst other matters, the 
expansion -of-the forest reserves to the whole area oovered by tree growth, the 
closure to browsing of the undemaroated forests in rotation, the management 
t? t i ^7 the Forest Department, and the appointment of a Chief 

orest Officer of Imperial Forest Service standard. The forest policy was to 
e suggested by the Chief Forest Officer and a prelimiuaiy working plan 
report was to be written. No serving officer was available and a Forst Ranger 
ment^’ U ^ 4 ° n ^ r0m Punjab is now in oharge of the Baluchistan Govern- 


* t . * . 

3* Administrative /17) ■*, . . 

fiktory. a-ivT™ before the 1936 Qnetta earthquake it was extremely 
i« to obtain any oonnected history of the forosts : now it 

TTiffrkt i* though search through the gddowns of old unsorted records 
nnmniua T 60, ^^bmg of historical .value. The following- notes have been 
fmm fk a T rom P 18 taiot Gazetteers, from my tour note of 1925, from files and 
lnspeotor General of Forests' report, and are approximately correct. 

•n T _^be first Forest Offioer stationed in Baluchistan waB Mr. J. H. Lace, 
■B. u □., who from 1885 to 1887 oompiled a flora of Baluohiatan of which 
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tha n is a printed oopy in the office of the Chief Conservator of Forests, Fan jab. 
Mr. Elliot visited Zhob in 1892; Mr Down was Chief Forest Officer until 1904 
when Bhai 8adhu Singh, Extra Assistant Conservator of Forests assumed 
c h ar ge and later on was relieved by Lain Bakhshi Bam, Extra Assistant 
Conservator of Forests. In 1923 the Government of India suggested that in 
view of .the small revenue and the very limited programme of afforestation a 
senior forest ranger might replace the Extra Assistant Conservator of Forests, 
and that the BaluohiBtan forests Bhould be inspected once every two 
years by a Conservator from the Punjab. Lala Bbng Bam, Forest Banger, 
took oharge of the forests in 1923 and I inspected the forests in 1925, and 
a printed oopy of my report still oxiots. The foieste were not again seen by a 
senior forest oflicer until Sir Herbert Howard’s viBit in 19 JO* Lala Bhag Bam 
v was succeeded by 6. Jagatjit Singb, Forest Banger who was followed in 1933 
.by Qazi Hafiz-ud-Din, Forest Banger who retired in 1943 when he was re* 
lieved by the present Forest Officer, Ch. Mohammed Sulaiman Khan, Forost 
Banger. 

4 'rorat P omcor Oh. Mohammed Buloiman Khan has been hampered by the 
c * lack of reoords, and of a defined forest pohoy, and of any sort of 
working plan or Boheme; ooupled with an undisciplined, inefficient and un- 
trained forest staff. Since Sir Herbert Howard’s visit there has been a greately 
increased demand direotly or indirectly due to the war for ephedra, -for timber 
for penoil making and for firewood, and the wonder is that Ch. Mohammed 
Sulaiman Khan should have been able to oarry out satisfactorily the vastly 
expanded routine and day to day duties of the Forest Officer. Had he not 
poseBssed great energy and character he would not have been able to have done 
bo, hampered as he is by not having had previous experience of holding oharge 
of a forest division in the Punjab, or of possessing the status and qualifications 
of an I. F. 8. or P. F . S., I offioer. 

*■ Wwgi rfnwwt We see that there has been a great deorease in the technical 
qualifications of the Forest Offioer, from a Deputy Conservator 
of Forests from 1885 to 1904 to a Forest Banger for the past twenty one 
yearn, with one inspection in 1925 by a Punjab Conservator and none since. 
Small wonder is it that the Inspector General of Forests commented very 
adversely on the management of the forests, or lack of it, when he visited 
BaluohiBtan in 1940. Bir Herbert Howard suggested that an Imperial Forest 
Officer w&s required. This is most desirable, provided that one can be found 
who iB suitable, is willing to come and who oan be spared. 

8 ‘ P 3£ CharaoU The regional geography and geology of Baluchistan have 
been described in the Gazetteer and in my tour note of 1925. 
Baluchistan iB an eastern continuation of the Persian plateau and lies between 
Persia and the valley of the InduB. The country is mountainous with high 
upland valleys which form long Btretohes of fiat or gently sloping land walled 
in by barren looking, hills. 

i 

The formation of these upland valleys is due to the low rainfall whioh 
is in-sufficient to oarry away detritus: conditions are ohanging slowly as, 
owing to disforestation and the reduction of the already scanty vegetation -by 
heavy grazing, > the rate of run off of storm water is now greater than it was' 
when the upland valleys were formed. There is sheet erosion on all hill 
sides and there are wide stretohes.of, naked sheet rook; where the underlying 
rook of the hills oonsistB of olays or < detritus there is gully erosion: bn the 
npland valleys sheet erosion is'universair^on the edges of the main drainage 
channels ravines are extending into, the plateaux, particularly inthe Qdetta- 
PiBhin district: the torrents descend their stream beds in the hills with increas- 
ing violence and when they reaoh the plains spread 'out ’in fans and form 
numerous channels, behaving in a manner similar to-that of torrents in regions 
of greater rainfall, as deBorihed in -my Survey -of ‘Soil Conservation inthe 

Punjab, now in the prern. 
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In tbe N&Birabad tehsil of the Sibi distriot, whioh borders on Sind, 
there are large alluvial plains whioh reoently have been irrigated by the 
Indus qh.tib.1h and are novf cultivated: the irrigatibn of other landB in the 
Indna valley is contemplated. 

t‘ oumate. The climate of Baluohistan is one of 'extremes with Bevere oold 
in the winter at high elevations and intense heat in the summer at 
the lower elevations, particularly in the low foot hills and the plains where 
shade temperatures reach 126°F. At higher elevations the day temperatures 
are high in the summer but the nights are always oool. , In the winter the 
olimate is oold and snow faJlB. Long periods of drought and high'winds are 
particularly unfavourable to vegetation. 

Rainfall. 

i 

The rainfall, increasing with elevation, shows marked variations de- 
pending on situation throughout tbe year. Usually the wettest months are 
January, February and July, followed by long periods of drought which 
occasionally are broken by storms of tropioal intensity when much rain falls 
in a very few hours. Borne BtatistioB of rainfall ’taken from recent records are 

of interest: — 

% 


Place. 

Altitude 

January 

1942 

February^ 

1942 

July 

1942 

Total 

High daily rain. 

1942 

1944 

Sibi / f 

Normal 

• * • 


• ■ • 

see 

■ • • 


Alt: 600' l 

1942 

1.21 

< 

0.53 

2.36 

4.76 

July 

2nd 

1,54 


Harnai f 
alt: 8000' J 

Normal 

1942 

0.81 

3.30 

, 1.06 

3.47 

i 

8.07 

10.18 

13.84 

24-09 

1 

July 

8th 

2.12 

July 

17th 

2.87 


Loralai . _f 

Normal 

, o.qo 

* 0.96 . 

1.37 • 

9.05 

• e • 


alt: 4600' \ 

1942 

1.78 

2.40 

1.21 

8.24 

••• 


Fort [ 

Normal 

0.60 

0.94 

2.26 

10.95 


* 

Sandeman 1 
alt: 4700' ( 

1942 

i 

2.19 

2.39 

3.70 

10.86 

July 

7th 

1.74 


Quetta f 

Normal 

*• j 

4.14 

1.99 

0.84 

9.97 

• •• 


alt: 6600' (. 

1942 

1.39 

1.36 

0.05 

6.03 

• •• 


Nnshki f 

Normal 

2.70 

1.61 

0.21 

0l08 

8.40 

see 


alt: 3000' \ 

1942 

0.82 

1 

0.95 

3.72 

• •• 


Dalbandin J 

Normal 

1.21 

0.61- 

‘ 0.06 
; 0.17 

SAB, 

• •• 


1 

Mostung' f 

1942 

v j 

0.90 

i 

1.08 - 

r V 

6.84 

i 1 

••• 

i ■ 

•Normal 


1 Ml 

••• 

• •• 

( 

••• 

t 

. 1942 

6*68 

1.81 

0.61 

14.41 

f r 

i 

*. | 

» 

‘t 

•> 

i 

l 

L 

•yv. 

V J ‘ 

t 

x 

i 

\ 

I 

t 

36th 

8.17 

10-1-46 

2.77 

/ 
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Highest daily rainfall 

Normal 

yearly 


Pasni 

8.07 

1M-39 

6.14 

(Makran) 

Khost 

1.76 

21-2*39 

■jSJ 


Spintangi 

1.76 

26-2-39 

9.41 


Sanjawai 

2.46 


10.78 

• 

Duki 

2.12 


9.92 


Baneala 

3.00 

26-2-39 

10.01 


Shahrig 

2.60 

17-7-39 

13.21 


Gandawa 

2.76 

6-7-41 

4.26 


Nakas . 

0.00 

21-7-41 

11.92 

• 

Harnai 

3.04 

21-7-41 

13.34 


Urak 

1.73 

22-1-44 

13.26 


f 

1.00 

22-3-44 



Barkhan < 

1.27 

2-4-44 

• 


l 

1.60 

7-6-44 



Musakhel 

1.60 

26-4-44 



KhuBhdil Klmn 

1.70 • 

Jan: 44 



Kolpur 

3.00 

11-1-43 

9.08 



8. Are-, statement. Tho following statement gives the distribution of the various 

classes of land by districts : — 



Total area 
in 

square miles 

Popula- 
tion per 
square 
mile 
1941 

Notified 
forests in 
square 
miles 

Cultivated area 

Distriot 

Babi Kharif 

1942-43 





Acres 

Aores 

Quetta-PiBhin 

* 

6,310 

29 

14 4 

InelaArfFpintam 
3* twin) 

68,687-2-0 

10,680-1-0 

Loralai 

7,376 

11 

104 

60,336-0-0 

36,226-0-0 

Zhoh 

10,479 

6 

7 

18,288-2-0 

7,403-1-0 

Bolan 

407 

16 

ewe 

365-0-25 

103-2-27 

Ohagai 

19,429 

2 

1,404 

18,049-3-0 

4396-24) 

Sibi 

11,467 

14 

109 

1,36,820-1-24 

1,37,632-0-4 





Square 

miles. 





Total 

64,406 

9 

1,768 

473 

’’ '3 06 


*• taSemSSSS! 0 Th ® rura ^ PopokHon is .expanding only slowly /"if at all, in 
marked contrast to other parts of India. The people are indolent, 
do not join , the Army, take service in looal levies, are uneducated and have 

not advanced greately in the past 60 years. 

• • 

• 

The hill traot, excluding the irrigated! plains of the Sihi district, has a 
population of s only 8 persons per square mile, widely distributed in small 
villages or nomads* enoompmonts in upland valleys, separated by • steep hills. 
The small numbers of the people and their sporadio ‘distribution make alt kinds 
of administration, inclusive of that of the forests, both expensive and difficult. 
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Before the British occupation in 1879 little land was cultivated as 
life and property were unsafe. Shepherds were able >to hide their flooks in 
the reoesses of the bills} and the main business of the oountry was grazing- 
With tbe inoreasing peaoe and security of reoent years more people have 
t aken to agriculture, but, partly owing to the dry climate and difficulty of 
irrigation, there iB far more land available than there are men to cultivate it. 

There are fine fruit orchards near Quetta and Loralai irrigated by 
karez, artesian wells or permanent water ohannels, and there are cantonments 
at sevpral centres whioh have oreated a local demand for firewood, animal 
products and for labour. There are ooul mines, uhioh owiug to the low 
quality of the ooal are not greatly developed, ohrome ore and sulphur mines, 
but the main industry of the oountry is grazing. This matter of grazing and* 
its effect on the pastures and boiI erosion w ill be referred to again and again 1 , 
in the course of this survey, but no apology is made ior repetition in view of 
its dominating importance in the rural eoonomy of the Provinoe. 

Firewood and charcoal. 

10 ’ fc}reBt™duco r There is a demand in Quetta and in Cantonments for fire- 
oreB pro uco. Bn( | oh&rcoal whioh is greater than can be met from the 

hill forests. Firewood and oharooal are imported from Sind and only out 
or burnt in the hill forests to meet emergencies; but the temptation to out trees 
in the forests iB increasing owing to the difficulties of transporting bulky fuel 
from the plains by train. 

The main supply of firewood is from the inundated forests of Sind, but 
that supply is diminishing and Quetta has to oompete with the rioh oities of 
Lahore, Amritsar and Simla, both for firewood and oharooal. 

» * 

Fortunately Baluchistan haB coal mines, whioh although not grately 
developed produce coal of low quality (it oontains sulphur) which should 
replaoe firewood wherever praotio&ble. The gross value of the sales in 1913-44 
was As. 1,02,904. 

Pencil cedar. 

.During the war there is a demand for juniper wood for penoil making 
whioh is far greater than the forests will be able to meet, should imports from 
East Africa be discontinued for more than two or three years. The trees 
are branched, their timber is knotty, the grain is twisted and only B% of the 
timber 'of Beleoted logs iB turned into pencil slats. Tbe rest is wastage or is 
sold as firewood at prices which just cover the high Costs of delivery at Quetta. 
The demand iB confined at present to dry trees of which there are quantities 
in the forests, bni . the nearer areas are likely to be exhausted within 3 years. 
Q he gross value of ihe saleB in 1943-44 was As-. 9,592/-. 

i *+* 

Juniper 'hkfries. 

; - There is a limited demand for juniper berries for flavouring gin and 
for tanning; 3?he berries are collected under license and are sold to the Forest 
Department which* has a monopoly of sales to traders. 

- .« 

The grosB value of the sales in 1943-44 was Be. 11,066/-. 


Baluchistan produces ephedra of high quality, for whioh the demand 
during ‘the last few years has greately increased as is shown by the following 
statement of revenue and expenditure taken from the Forest Department 
books : — 
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1937 1938 1939 1940 1941 1942 1943 

Revenue 46,090 1,10,702 1,04,813 68,466 1,04,218 28,692 1,60.742 

Expenditure 29,991 73,998 78,012 49,302 80,116 26,614 1,43,029 

Surplus 16,099 86,704 26,802 18,668 24,102 1,918 17,713 

extraoted (mds) 6,619 16,240 14,604 10,671 16,426 4,207 18,377 

i 

The above figureB do not represent the whole value of the trade aB part 
of the ephedra comes from the Kalat State The demand is likely to oontinue 
after the war. 

The twigs are picked by zemindars from the unolassed forests on a 
biennial rotation (three years would be better) and are brought to licensed 
traders who Bort and clean them and sell them to the Forest Department 
which (.meets the demands of drug manufacturers. There is one local factory 
at Quetta. The method of collection has the advantage of standardising 
the quality of the raw produot. 

There are several species of ephedra plants, of whioh the one now x 
collected ib Ephedra vulgarins, whioh contains a high percentage of ephedrine 
if oolleoted during the winter months, October to Maroh Other speoies are 
said to contain less ephedrine and are not oolleoted. Attention iB invited 
to India Forest Leaflet Mo. 43 of 1943 and to Indian Ephedras 1931 in Vol: 
XVI of Indian Forest Records. Samples of all spices and varieties will be 
oolleoted next winter, and Bent to Dehra Dun for test. ' \ 

Goats browse on the ephedra bushes in the winter, and seriously harm 

them. 


Pyrethrum, . • 

Pyrethrum has been cultivated experimentally on irrigated Govern- 
ment land at Quetta aB a war measure with great suooess. The area under 
cultivation will now be extended to 9 aores, all the Government land that is 
available. The pyrethrin oontent is very satisfactory and oompares favourably 
with that produoed in Africa and elsewhere in India. The Medioal Depart* ' 
ment requires all thatoan be produoed. 1 

Production in 1944 iB expeoted to be 2,048 lbs. of dried pyrethrum 
flowera of value ,Rs. 2,660. . - • 

% 

In view of its importance during and after the war it would appear to 
be worth-while to induce zemindars to grow pyrethrum instead of wheat on 
a few hundred aores irrigated land near Quetta. 100 lbs. of seed are now 
available for distribution. 


'Artemda. 


.Santonin is produoed from the shrnb Artemisia maritime variety, rubi- 

color whioh has only rarely been found in Baluchistan; JJpto’ date the 

results have heen dia-appointing, and in view of the lead possessed by Kashmir 

it u doubtful if a trade in this produot oould be developed. Seed has been 

imported from Kurram and there are 1,600 plants in the Quetta nursery. t 

» 

Ch&goza Nuts, 

* } ■ 

. ;The seed of .the edible pine ChUgoza (Pirns gerardiana) is collected and* 
sold in the. Zhob district. The forests are small, the trees are overmature 
* ana are dying, and the Bupply oannot meet the demand. . Zamindars have y 
nghtB to oolleot the Beed and no royalty is levied thereon. 
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Of the above areas 1,479 square miles of the reserves and the whole 
of the unolasBed forests are open to grazing. The statement gives rather a 
false impression of the extent of the afforested area as some of the reserves are 
forests only in name and have not been demaroated. For instance the Kaisar 
reserve covering 220 square miles of the Nushki range oontainB a considerable 
area of cultivation, is open to the exercise of undefined rights, and differs in 
no way from the surrounding waste. The 1,184 square miles of reserves at 
Nok-kundi were notified in 1940 without demarcating them or settling the 
rights in any way. 

14 ' of thBforaet The forest is a complex association of trees, bushes, shrubs, 
o B orsBt. k Qr k s an ci grasses, all of wbioh supply material for the needs of 
man and his domestic animals. In addition, the f oreBt protects the soil and 
enables it to absorb the rain water: not only is protection given to the soil 
of the forest, but floods are prevented and cultivated fields are protected. The 
roots of the trees penetrate far into the soil and the orevioes of the rooks and 
bind them together, assisted by the bushes, and lesser surface vegetation. 
Branohes and leaves prevent the rain in heavy storms from beating down on 
the surface soil, while the humus formed by the deoay of the plants absorbs 
the rain water and lets it percolate slowly into the soil to emerge later on in 
the form of springs. Where there is no vegetative covering storm water pours 
uselessly over the surface of the soil and washes it away; the nullahs come 
down in Bpate, the rivers overflow, and the water, whioh should have been 
absorbed by the forest Boil and slowly released, is dissipated, in destructive 
floods. 


It must not be thought that the value of a forest lies in its trees alone; 
the ground oover is of at least equal importance, and when the latter is destroy- 
ed by grazing the trees are not able to hold, up the storm water. Nature has 
. w so provided that the type of forest produced in conditions undisturbed by the 
' aots of man and Hub animals is everywhere Buffioient to prevent the erosion of 
the Boil. 

• < 

* t * 

is. Otaring. •qijja m ain industry of Baluohistan is grazing. Yast herds of sheep 
and goats are kept in every village. Oows are not numerous, and 
are kept only where there is cultivation or alluvial flats where there 
iB grasB pasture, . as near Ghimbaz. There are not enough bullocks 
to plough miore land than is now cultivated. Oamels are often used for 
ploughing as they cost less than bullooks to keep and feed largely on the camel 
thorn (Alhagi camelorum) whioh is a oommon weed in the waste. Oamels 
and donkeys -are Used for transport and graze in the waste; fewer and poorer 
riding horses ‘are produced than in>former years. In addition to looal animals 
there are annual immigrations of large flocks of sheep and goats and herds of 
oamelB from Afghanistan, and to British Baluohistan from ATarri country. 
These animals probably do as muoh or more harm to the pastures than do the 
looal flocks. ' ' 

That the animals have increased greatly Bince the British occupation 
. admits of no manner, of doubt. There are no reliable enumeration figures, 
but an indication of the inorease during the present oentury is given from the 
tiwi, or grazing, taxes,* levied. In 1903-4 Us. 88,682/- were collected; in 
1938-39 the figure had increased to Bs 1,86,7*97/- and in 1942-43 had dropped 
to Bs. 1,62,163/-. These -figures show hundred per cent inorease in 40 
years. . / 

- t m 4 * % * * 

- t> | In Bpite of its importance the grazing industry has received bub little 
attention until recently when a beginning was made with the establishment 
. of experimental sheep farms. No attention whatever has been paid to the, 
r*. proper management of,. the pastures whioh are grazed to far beyond their 
capacity, particularly by* .nomadic flocks from Afghanistan which pay tirni 
to the Baluohistan Government. 
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iW ■vegetation of the pastures Has 'every where reoeive'd a l set hack 
owing to the 'increased' humbere of animals whioh graze thereon, and no longed 
is there sufficient fodder to support the present numbers of animals. Control 
must be exer cised over the movements of migratory flooks and the limitation 
of t\teu numb ers is essential, and 'the Afghan Government may have to he con- 
sulted in the framing of regulations 

Grazing in the Forest reserves. 

I iDBpeoted the reserved forests in 1925 and noted that the forests 
were well protested hut that those in whioh there were no rights were opened 
to grazing occasionally when there was famine in the land. This opening of 
the forests / was justified as this reserve of fodder saved the flooks from starva- 
tion, but it was to be used only exceptionally when otherwise mortality would 
be great. In the ten or fifteen.years previous to 1943 there has not been the 
slightest attempt to opnserve the forest grazing but on one excuse or another 
the animals have been permitted to graze for limited periods eaoh year in the 
reserved forests, with! the sole exceptions of 3 forests near Quetta. 

Tirni has been levied for this grazing: sometimes the animals have 
been a dmit ted by the ForeBt Offioer; often by the Political Agents either with 
or without consulting the Forest Offioer. This iB wrong and no dosed forest 
Bhould in future be opened until Government has notified that a fodder 
famine exists. 


The result of grazing ha9 been the destruction of the bushes, herbs and 
grasses in most reserved forests and this has been followed by the erosion of 
the surface soil , and the failure of the treeB to reproduce themselves. In 
nearly every juniper forest between the trees is bare stony soil, while eaoh 
tree shelter's a email raised patch of humus and soil on whioh ephedra bushes 
maintain' a struggle for existence againBt the ever hungry goat. 

16 ‘ dm° ff ?araneo t of Under natural foreBt soil aaoumulates; but when man and 
tlio forests. his animals have destroyed that forest, Nature takes her re- 
venge; there is no more food for the animals to eat: the soil is oarried away 
in sudden and destructive floods: underground water supplies dry up: fields are 
swept away and the oountry becomes uninhabitable. That may appear to be 
an exaggerated pioture of what is happening in Baluchistan: but everywhere 
the vegetation has suffered severely from the very heavy grazing; the soil is 
naked and has been washed away from steep slopes; soil erosion is already far 
advanoed; every considerable fall of rain is followed by floods, (the present 
year has seen the roadB breaohed in all parts of the ‘Provinoe: dams have been 
broken and fields have been badly damaged). Unless something is done to 
restore the vegetation and steps are taken to control the grazing by rotation of 
pastures, by reduction in the hooks to the oapaoity of the grazing grounds, tm.5 
by every means that the mind of man can devise, conditions will become 
woxbb and the oountry will not be able to support its present population. A 
man made desert is a 'dismal future. 


l7 ‘ ?orosV»n r B»ta- Twenty years -ago there were thousands of acres of reserved 
Bhutan. ' forest which had ‘been dosed to grazing and protected for 
twenty or thirty years, except in ysars'of famine when the forests ■were -opened 
to grazing in order to save the flooks and herds: bnt to day (except in 3 forests 
near Quetta) there is not an aore of forest whioU'has not been grazed ov&r 
heavily year by year until last year, when the*Veserves were again closed. Sir 
Herbert .Howard in 1940 wai unable to find anywhere the climax type of forest, 
and few ■--- tes on what it is or 'should be have been made after 
of 'many 'thousands of acres of forekt throughout 

1 i 


mreful examination 


"■sw tpw 1. The dimax type. 


Jumper forest formerly covered a large part of the hills from 
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about 6,600 feet to 10,000 feet elevation, where the average annual 
rainfall is about 10 inohes to possibly 16 inohes. The trees were scattered 
and Bent their roots for into the soil, spreading widely in the search of moist- 
ure and penetrating the rooks. This sparsely stocked forest is characteristic 
of semi-arid conditions. Usually the trees were branohed to the ground, but 
in nullahs and where the soil was at all moist they grew more densely, and the 
boles were oleaner. At the higher elevations the trees asBumeda stunted and 

prostrate habit and their branohes lay along the eurfaoe of the soil. 

/ 

Between the junipers, exoept at the higher elevations, were slowly 
grown ash trees ( Fraxinu* xanthnayilodies), wild almond (Primus eburned) 
of bush lik e form, wild oherry ( Prunus ctratus ), while the ground was covered 
by a lower story of bushes of (Caragana gerardiana and ambigua t Berberis 
vulgaris, Daphne oleoides, _ Ephedra vulgaris, Bpirea JcabuUoa, lonioera, and 
budleia together with Artemisia brevifolia and maritima, and spiny aeantholtmon 
and astragalus perennial plants, thin khavi (Cymbopogon jawaranousa) and 
other grasses, eremurus lilies, tulips, and herbs of numerous oruoiferons, 
leguminous and oomposite species. As with the trees, so with the bushes, 
herbs and grasses; the plants were of isolated habit owing to the difficulty with 
which they were able to obtain sufficient moisture for their growth. 


The juniper was long lived, occasionally to over 500 years to age, with 
the result that the old trees presisted and oooupied far more space than was 
their due shore. Seed was produaed copiously and germinated, but the seed- 
lings persisted only where conditions were particularly favourable for example 
where the shade of some bush protected the young plant from the intense heat of 
the sun. 

Underneath the old trees, and held up by the support whioh the afforded, 
soil and humus aooumulated and the ephedra plant found suitable conditions 
for growth. The soil in the spaces between the juniper trees was held in plaae 
by the bushes, herbB and grasses. 

ii. The present forest reserves. 

To-day many old juniper treeB survive, half dead and dying: but their 
end is not yet, as they take an unconscionable time in dying. Under their 
shade is still, .usually, some earth, but between them the soil is bare and thin, 
and only sparsely oovered with bushes and herbage. Often the soil is stony, un- 
shaded, hot and dry and on it only xerophytics such as thyme and Morina persica 
grow* The soil is unable to support the more moisture loving plants and no 
longer does the forest produoe in profusion the aromatio herbs and shrubs for 
whioh Baluohistan was formerly justly famous. 

Where the forests are open to grazing the numbers of animal admitted 
have not been limited to those recorded as possessing grazing rights. Many of 
. the forests whioh are open to the exeroise of rights are in ho better oondition 
than the guearas described below. 

i t 

in. The guzara forests. > 

« / 

% ^ 

. Outside the demarcated forests the sole control exeroised is over the 
felling and lopping of juniper trees, but that is only partially effective. Lop- 
ping is nominally controlled bat the trees are lopped for fencing, rafters and 
fuel. The forests are all he\vily over-grazed the soil has vanished from the 
bare sheet rook,' the roots of old juniper trees are exposed and everywhere there 
has been severe erosion of thBsurfaoe soil. Some spirea and other plants 
presist in the cracks and orevioes of the rooks and a few spiny xerophytio shrubs 
and grasses manage to survive. Where the soil is deeper as to the north west of 
Ziarat, it is bidly eroded. It is too late to perpetuate the old type of juniper 
forest as the soil, where’ it' still persists, is too sterile, but protection from 
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grazing would result in some juniper regeneration and in the covering of th 
ground with herbs, grasses and bushes. Demarcation should be extended.! 
the whole of the guzaras were juniper is found, and grazing should be'regu 
lated as described later on. * 

10 * (i) The climax type. 

No natural climax type of olive forest was seeh. Even before the Britisl 
occupation, the forests were heavily grazed and the olive trees were pollarded 
and leaves and branohes being a favourite food of the Bheep and goat and in 
deed of all browsing animals were lopped. I found no seedlings, but verj 
occasionally saw young olive saplings amongst dense masses of dwarf palms. 


(ii) The present forests. % » 

Olive trees persist from about 4,000 to 6,500 feet, or higher. The 
olive trees are old, mutilated and are generally mixed with Pistacia hhanjak 
or mutica trees, most of them old, and only very occasionally are there a few 
young pistachio plants. There are a few Daphne decides bushes, but the main 
ground cover is grass, which grows in tufts separated one from another by 
bare earth. The dominant species are Chrysopogon jawaraticusa and JBulaliopsts 
binata i the bhabbar grass, which outside Baluohistan is used for ropes anld paper 
manufacture. The soil is far too dry for olive seedlings to grow. 


The Tomagh reserve forest was coppiced from 1937 onwards for the firewood 
supply of Loralai and Quetta, but after felling it was opened to grazing although 
there are no rights. The olive has still persisted, such is its recuperative power, 
but only as much browsed bushes. In no country in the world wheie forestry 
is practised is browsing of young coppice shoots permitted and the late Forest 
Officer should never have Allowed it. ' * 

* t 

At lower elevations the olive is mixed with phulai ( Acacia modestd) trees, 
which generally are of poor growth, hut which are remarkably persistent and 
manage to regenerate occasionally under the most adverse circumstances. 

* l * 

In >the Attook district, in mixed olive ; and phulai forests where grazing 
is not permitted, olive seedlings are found under the phulai trees and sanatta 
(Dodonea viscosa ) hushes ^ and in (this manner the olive is perpetuated. But in 
no forest 'in Baluchistan that I have seen is there any olive regeneration 
whatever. 

* \ 

At the lowest elevations of all, from about 3,000 to 4,000 feet there are 
phiilai and some dwarf Tecoma undulaia Zizyphus oxyphylla trees with Periploca 
aphylla 'and Zizyphus nwnmvlaria and ephedra buBheB, with spiny acantholimon 
bushes Sophora griffiihii shnrbs while in steep sided deep drainage channels in 
the limestone rooks are 'numerous old olive trees which still exist in spite of 
the heavy grazing. Outside the reserves the forests no longer protect the soil 
and eroBion is very bad indeed. 


80 - From about' 3,500 feet downwards the oonntry is very dry 

° ™ ’ and the natural vegetation consists of xerophytios suoh as hartl 

(Capparis aphylla ) Zizyphus oxyphylla and nummularia , spiny repellent hushes 
Salsolaceous, plants, thin grasses and minute herbs.. , . ' r • ' 


a. Th. upland, There has been mnoh sheet erosion. The upland valleys and 
. the neighbouring slopes at about 4,000 to 6,000 feet are covered 

with Artemisia brevifolia and maritima bushes, spiny Acartholimcn, and Astragalus 
buBhea, Sophora gnffithii and dry type grasses. • ■ ; 


Lower down haloxylon. scdsola , and other desert plants' cover vast stret- 
ches of arid flats. 
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^“^T ar, * k erosion is common. In the n\iUah bedB tie Tamarisk 

Qt oies • annutatfim trees and Tamarisk dioioa bushes which appear on naked" 
silt. H These occupy the flood plains of the Nareohi river, forming groups of 
hu&hes ’ jvhio£ obstruct .the , passage of flood water and cause it to drop Its 
ISad'of sil£. between ' these groups the open, spaces are covered with khwbal 
( Cynodon dactylon ) and palwan ( Dicanthium annulalum) grasses, excellent fodder 
for cattle, and sedges, all of whioh induce the deposit of silt aud r 'ise the 
level oft the plain. 1 Outside tUe Gumbaz gras6 reserve grazing of povrinda flooks 
and herds , >ip , 'dol‘hea , Vy that the t&maritk clumps are prevented frcm spreading and, 
the grass ’is ''poof: ' THdre are some 1 ' mature Populus euphratica trees hut no 
young seedlings ah tileyare eaten. lb the Kaiser reserved forest, whioh is open 
to ^grazing- thfohgh -out *the ; year except in 'the small tamarisk forest whioh 
occupies the nullah bed, there ate densely stocked tamarisk saplings and coppice 
shoots. Elsewhere the tamarisk is so browsed as to he almost invisible, 
i . il r \ *« " • iiiii.t 1 1 


23, torrantbe?' 'Within 'thb’i bills' tamarisk bushes maintain a footing on the 
orron f ed -, 8 j. on y to^ent beds in spite of the heavy grazing, but they are rarely 
permitted to grow to any silze.' Oleander bushes grow as they are poisonous 
to anitpals. '(There is much Sdccharum 'ciliare grass (a small oousin of 8 munja 
of. the plains)*, "home 'S.' spdntaneuin var. grass, and in places, as at Warn 
Tangi the bush: Viiea noyundd "flourishes. At Warn Tangi the shisham 
( Dalbergia sissoo ) occasionally grows to fine dimensions probably because its 
roots tap the underground waters. The dwarf palm ( Nannorrhops ritchieana ) 
grows on the sides of the valley at from 3,000 to 5,600 and in the torrent 
beds. 


* ■ Where the torrentB debouch into the upland plains, and where grazing is 

heavy Withania coayulans and Bhdzya stricta persist with some Sophora griffithii 
•bushes, some of the species mentioned above and a few scattered grasses. If 
'protected from grazing more abundant floia would flourish, which would 
.check the violence of the floods. 


Of the above plants Dalbergia sisoo , Vita rr ncgundo, Sacchdrum munjd var 
.cili<f,re and spmitdneum var are most useful speoies tor afforesting torrent beds. 


M " < te£ r ted Where there is water trees caw be cultivated, and sometime the 
. irrigation ohannels are bordered by mulberry, willow and popular 
trees. At stations suoh as Quetta and Fort Sandeman the number and variety 
of the trees are considerable. The natural conditions would favour the growth 
of trees along all artificial and natural water ohannels were it not for browsing 
•by destructive animals. 


t * 

as. emend. Btaough has been written to show that throughout Baluohistan 
the ' natural, undisturbed vegetation was formerly much more abundant, and 
consisted of moi e diverse and higher typeB of plants which survive now where 
they have 'been protected, or, like the juniper and olive, have a length of life 
far greater than the human Bpan. 

Before the British occupation the^ .villages were small collections of 
huts or mud houses near small patches of Cultivation, whioh the people defended 
•from their' enemies as best they could. .'Most of the people were shepherds who 
moved their simple tents or~ built freBh temporary shelters as they exhausted 
the pastures, or when at the nafiural'ohange of seasons there was a fresh flush 
of vegetation at higher or lower altitudes' Immigrant’ shepherds had to.plaoate 
the tribesmen, or to fight for a footing in the country. There were no large 
towns whatever, and the people, limited in numbers as wera their domestio 
.animals, wer# not more than the country oould support. 
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. The Hritisb occupation has, in spite of occasional set backs, brought peace, 
and prosperity to a troubled land, and, although the population hAs not increased, 
flocks of sheep and goals have multiplied many fold, and more and large*. 
migr atory flocks traverse the valleys enroute to ant * from the plains or *emam, 
to graze with Government's permission. 

Gmtonments, together with their accompaniment of camp followers* 
have been established in various localities and these centres of population are 
new factors which are not indigenous to the country. They h*ve pmdo demands 
for fuel, both of trees and of bushes which are du£ ont by the roots, for meat 
and milk, with the result that the forests in their neighbourhood bare been 
denuded* 


t 

86. Cultivation. Throughout Baluchistan the tfdnfall is low and varies from year 
to year but increases with elevation upto 10 or more inches. The 
principal cereal cro ps are wheat, maize, at 1 ^ millets, the last Being grown as 
much for fodder as for grain. Most of the rain falls from mid-December to 
March and in July: but occasionally there are severe thunderstorms, especially 
in April and May, when much rainfalls in a very short time and does more barm 
than good os the floods break the embankments. Land is plentiful, water for 
irrigation is short, and it is customary to cultivate the land for one year and to 
let it lie fallow for three years or less, in o r ^er to restore its fertility. No fields 
at a distance from the homestead are ever manured. 

In many parts of Baluchistan, particularly m the Bar khan tehsil, less in 
the Quetta-Pishin district, the standard of af^ble cultivation is very high indeed, 
and the local cultivator has nothing to fear i n comparison with the rest of India: 
Water is conserved to the best advantage, a#d if a little more attention were paid 
to drainage and to tlie prevention of dnmng£ by rats to the embankments there 
would be no avoidable soil erosion. Tn® shortage of man power makes it 
difficult to do more than is done at present. ' 

The following methods of cultivation may be distinguished ^ in the upland 
tracts with which alone tliis note is concerned- Classes (i) and (ii) contain fine 
fruit orchards. 

* _ r 

(i) Perennial irrigation from springs and streams . 

% 

Fair crops are produced where is available for irrigation. Where 

the fields ore terraced, are level and are bordered by peripheral embankments, 
they ore permanent and are cultivated for wheat, maize and millets, and garden 
crops and occasionally, for exa mple neaf Harnni, for rice. Where fields are 
cultivated without proper levelling there is jnuch soil erosion as in the neighbour- 
hood of Quetta. The practice of follo wing for long periods leads to the neglect 
ot the bunds, which are undermined by rots ana near the edges of the plateux 
both sheet and ravine erosion are severe and rovines are extending, particularly 
in the Quetta-Pishin district 

* 

t •>: 

(it) Perennial irrigation from aJcaref* or underground water channel driven 
into a talus at the foot of a hiW - . f .^' 

# - The fields are cultivated and follow®^ ® rotation. The extent of land 
available is greater than that for which there is* hires water'and advantage is 
fyken of favourable .rains to extend the are* cropped. Where the fields are level * 
and embanked they are ^ennaueni^ but in. ^ears of heavy rainfall the bunds are 
broken by storm water as there are n° weirs to regulate the’escape iof flood 
water. Erosion is taking place in a manner similar to that described at the end 
of the previous paragraph. 
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(iii). Inundation from the rivers. 

In July and August and whenever the rivers are in flood their 'water 
are utilised to inundate the fields. Good examples were seen in the flood 
plains of the Nareohi and Anambar rivers, where there is room for expansion 
of oultivatiqn but labour is Boarce. Every drop of water of the Kaisar river 
is also utilised for inundating the fields. 

Inundation from torrents when in food. 

The beds of the torrents whioh issue from the hills are dry for the 
greater part of the year, but when rain falls there are sudden spates or floods 
whioh raise and fall with great rapidity. 

(a) In broad valleys of the hills the stream is canalised by embankments and 

Bpurs, and on one or on both banks stone walls or earthen bundB are 
built along the contours. The silt-laden flood water is diverted and 
held up by those walls and silt is deposited, until after a few yearn 
deep of deposites of silt are formed in terraced fields of great fertility* 

When the nullah is in flood the storm water is led to these fields 
and the soil is moistened and in due oourse is sown with cereals. 

(b) At the foot of the hills the flood Waters of the torrents are diverted by 

means of stone and brushwood spurs and by stone or earthen dams to 
elaborately terraced, level fields, on whioh the waters are ponded up 
behind very substantial horizontal petipberal earthen bunds, or latts. 
There are most elaborate oustomary looal regulations for the use of 
thiB water. The differences in level between the fields are frequently 
very considerable, bunds or lattas of eight or ten feet in height being 
by no mean unoommon in the Barkhan tehsil. Bats do muoh damage 
aB they burrow in the bunds whioh are liable to be breaohed by the 
water whioh pours down in a devastating flood. Proper stone weirs are 
required to regulate the inflow and the outflow of the water to and from 
the fields but the villagers say that they oannot afford them. 

These methods of utilising flood water are excellent and are as 
well developed as can be expected with purely looal resources. Irrigation 
officers might bB able to improve on them by building proper regulators 
and eBoape weirs at Government expense at seleoted centres as demons- 
‘ trationB of oorreot methods; they might study the behaviour of the 
torrents, as the violenoe and frequenoy of the floods have increasedby 
reason of erOBion of the oatohment areas, and the villagers are finding 
it more and more diffioult to deal with the floods. Bunds are-frequent- 
ly broken, and fields lie derelist after their surface has been eroded by 
flood water. 

(v) . Fields formed by blocking valleys with earthen dams. 

. Near Barkhan a valley has ' been blocked by two huge privately cons- 

tructed ,dams and a third is in oourse- 'of construction. Some idea of the 
magnitude of the effort is given by thiB dimensions of the middle dam whioh is 
roughly 900 feet in length, SO feet/ in height with a substantia] broad base. 
The dams are formed of' closely /^packed earth with escapes cut through the 
rook on one side, in which are regulate rs by means of whioh the height of the 
water oan be controlled. The object is to pond up the water behind jihe dam 
in order that it shall deposit silt whioh will get deeper from year to year and 
will be moistened by, flood water. s 

’. . > 

On the night of 6th/7th June 1944 one and half inches of rain fell 
in three quarters of an hour, storm water, poured down the nullahs and bunt 
the dams for the reason that the jbsoapes were too narrow and the regulators 
were oloBed. ■> 'v 
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What was apparently the cement' foundation of an anoient dam were 
seen, whiob had probably been destroyed m former floods, but of whioh there 
is no memory. 

S f 

The oatohment area is bare and 'is grazed heavily every year which 
means that the water runs ‘off the surface very rapidly and that the violence 
of the floods is greatly increased. Closure to grazing would certainly help 
to reduoe the violenoe of the floodB, but would be resisted by powindas. 

(vi) j Dry cultivation in embanked fields called Khushkaba. 

(a) 'In regions of low but adequate rainfall the fields ore terraced, levelled 

and surrounded by an earthen embankment, locally called a latt, by 
means of whioh the rainwater is constrained to soak into the soil of the 
field on which it falls. By these means the whole of the rainwater is 
conserved and the crops produced are far better than those on unlcvcl 
ground. 

(b) Where the fields lie below the hills advantage is taken of the rainwater 

whioh falls on the slopes above the fields to inorease the amount of 
water for the’ orops. The fields are levelled and embanked as before; 
along the slopes channels are built by means of whioh storm water 
is oonduoted to the fields. Thfe enables orops of wheat to be grown in 
regions where the annual rainfall is as low as 5" as in Chagai disrriot. 
Thfe latter method is half way between Sailaba, or inundation cultiva- 
tion, and true khushkaba, or dry cultivation, on whioh it is an im- 
provement. 

Cultivation is precarious and except in favourable years, does not extend 
over more than one quarter to one thiid of the arable area available. 

i • 

r ' " Bats do much damage to the latts, while in storms the embankment 
are broken by reason of the failure to provide proper stone esoapes by means 
of > whioh the amount ‘of water admitted to the fields can be regulated and 
limited to the volume whioh the latts o&n support. , 

’ The process of levelling. 

i • » 1 

Fields are levelled mainly by the use of the khal, or bullook drawn 
earth scoop. Levelling is not completed at one time; the latts are built first 
in order to pond up the rain water, the soil is ploughed and the rainwater is 
allowed to bring down the looBe earth to help in the prooess of levelling. Catch 
orops are’Bown in order that the ground shall be utilised during the process of. 
levelling whioh takes a few ‘yearn where tAe slopes are at all steep. 

V i 

(vii) Dry cultivation without embankments in the Pishin 'district, also called 
khushkaba. 

t i « 

The flat plains near Pishin are cultivated by tenants-at-will without 
making any attempt to conserve rainwater. The soil is a light loan with' 
varying proportions of sand and Islay. After rain has fallen the land is 
ploughed once, sown broadoast with wheat and harrowed. Very*- thin orops 
of wheat are produced whioh are full’ of weeds (camel thpru)T The tenants 
do all the work, and take 6/6ths of the^brop^the landlord spends nothing on 
improvements and takeB l/6th of the produce. The low hills beyond Bala 
Abdulla, and near Inayat Ullah and Gulistan are cultivated in a similar 
manner' and the orops this year are very poor indeed. .The basic reason for 
this alack method of cultivation without embankments is the laok by tenants- 
p.t-will of any permanent lien on the land as the land is allotted to them for 
one „ season only, and there is no certainty that they will be able to cultivate 
‘fthe same fields in the next year. Consequently the tenant® make no attempt 



' to imprdve the iland; ' they jpJough it ionce <pnly, and .&b there, 'is no shortage of 
land they plough ,as muohjas they larerablg, whioh-is .not considerable as they q 
are short of > plough bullocks and { usp camels and donkeys instead, ps these ( 
animals are easier to feed. Should they be luoky and should rain fail in time 
and in sufficient amount the corps are good: but should rain be delayed or 
should drought (be long continued, as often happens, the yield of wheat is 
exceedingly Jow* (Cultivation, of this .nature is .a gamble in rain. 

/ 

' i Sqil erosion fn Pishin district. • ■ 

• • 

Erosion in the hills is serious and this is due here as elsewhere, to the 
destruotion<of the '.vegetation .by -over grazing. , , 1 i 

f |l 1 I i ( I 

'There is mnoh sheet and ravine erosion in the plateaux. As a rule ( 
irrigated lauds are stable: but the praotioe of fallowing for several, yearp. 
results in the fallow fields .being negleoted. Bats burrow in the bunds and 
weaken them, with 'the result that when rain falls the water escapes and flows 
into ravines .which are extending. , 

Where the surface of the khushkaba field is sloping and there are no 
bunds Bheet erosion of the top-soil is severe; plateaux near the main lines of 
drainage are xaviued and extending. 

EroBion follows on Blaok and faulty methods of cultivation, and these 
are due very largely to the unsatisfactory uneconomic relations between land- 
lords and tenants. Becently in the Punjab an act (Aot IY of 1944) has been 
passed by whioh Government haB the power of compelling the owner, or, where 
there are oooopanoy tenants, the tenants to put their lands in order. Should 
they fail to do bo Government may do it for them and reoover the oost np to a 
value of ten times the land revenue of all lands possessed or cultivated by them. 
This may result improved cultivation: otherwise it may he necessary to revise 
the tenanoy laws. 

, Use of tractors for khushkaba cultivation. 

There is a shortage of labour as the local • inhabitant prefers the life of 
a Bhepberd to that of an industrious arable farmer. There is a shortage of 
plough bullocks whioh are difficult to feed as there is little - grass and bhusa is 
expensive, with the result that in many plaoea donkeys and camels are used 
to plough the fields, particularly the latter as they browse on the camel thorn 
weed and Balsolaoeous plants in the waste. It has therefore been suggested 
that upland valleys should be ploughed by means of traotore. 

Prom what has been written it will be seen that be conservation of 
water by means of terracing, lev ellin g and embanking is an essential pmimin- 
ary'to arable cultivation, Acourate levelling and the bnilding of peripheral 
embankments along the lower edges of eaoh terraced field would be essential. 
This presumably would be done by graders or “bulldozers" snob as are used 
to level aerodromes. Water from the hillsides would be led on to the fields 
where practicable in order to moisten the soil sufficiently for the growth of 
wheat. I do not think that it would be worth while to plough the fields by 
traotors without lattbundi: it might Buoceed if rains were particularly favourable 
but the odds are against it, and Bhould the rain fail the crops would fail also. 
As the fields would necessarily be large in order to permit of the economical use 
of maohinery proper drainage would be needed 

In the Punjab the moisture in the soil under dry cultivation is bonserv- 
" ed by frequent shallow ploughing whenever rain falls, up to twelve times or 
more in the bourse of the year; in Baluchistan this is not oustomary and the 
fields are ploughed-far less frequently, but the greater the number of ploughings 
the greater would be the yield of wheat. 
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Traotor cultivation is not a simplfl solution in itself but must be acoom- i 
pinied by levelling and embanking, by adequate drainage and by good and 
proper tillage, otherwise the crops would be poor and the yield so small as not 
to repay the costs of cultivation. 

Along and above the ro^ds hundreds of miles of oontour drains 
and diversion ohannels have been built many years ago in order 
to prevent stones and silt being spread over the roads. Some are useful but 
the majority have not proved their worth) but they show that the menaoe of 
soil erosion has been appreciated by road engineers for many years past* 

Many stone embankments and spurs, often bound with heronlea wire 
netting, have been built to prevent the floods from breaching the roads and 
railways, but in spite of all precautions floods do much damage annually and 
in 1944 communications were badly interupted. The total coBt of protective 
woiks must have been, very gi eat In my opinion the threat to communica- 
tions is increasing by reason of the disappearance of vegetation which is how 
insufficient bo check the flow of water over the surface of the ground. 
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SUMMARY. 

sa, son orpBion. After , a mobt careful study of conditions in representative sections 
of each district! have come' to the following conclusions : — 

(i) The extent of soil erosion. 

a. Kiopion fine to .Throughout the hills there has been very severe erosion of 
waerae on fcjjg goil. , Where the underlying rook oonsists of limestone) or 
other hard .rocks the soil has disappeared: where there are shaleB or soft earth 
gullies have formed. 

Along the main migratory routes the soil is naked and is eroding with 
extreme rapidity, for instance in the Dilkuna-gorge. 

The torrents come down in dangerous spates and debouch with great 
violence t on to the npland plains, in which they fan out and w&Bh away the 
surface soil. The violence of the floods makes it difficult to build and main- 
tain inundation damB and channels and the fields are threatened. The threat 
to road and rail communications is increasing. 

In the gently undulating upland valleys surface erosion is universal. 

Hear 'the main lines of drainage the edges of the plateaux are fretted 
wfyh ravines whioh extend far into the cultivated lands of the Quetta-Fishin 
district and are increasing In other districts ravines are present, for instance 
near Loralai, but they are not bo Bevere for the reason that these districts are 
less heavily, cultivated. 

v Where the fields have been levelled, embanked and intensively cultiva- 
ted jBoil erosion has been reduced to a minimum. 

Where slopes have been ploughed without terracing or embanking 
sheet erosion is severe and ravines are extending rapidly. Where irrigated 
fields are either inadequately levelled, as near Quetta, or allowed to lie fallow 
for one, fcwo or three years as is common everywhere erosion of the fields near 
the ravines is Bevere and the ravines are extending. 

b. wind erosion. j n ghapfcej on the Ohagai district wind erosion has been 
mentioned, and the funotion of the vegetatir n in preventing the drift of sand, 
particularly that of the taghaz tree (Haloxylon ammodendron) has been des- 
cribed. At Sdastpng sand dunes are drifting aoross the road, driven on by 
the nbrth west .‘wind. Houses, fields, orchards and one -irrigation ohannel 
have .been overwhelmed and hurried under sand; villages have been wholly 
or partjally abandoned and more are threatened; grave yards have been covered 
wi,tb sand. A closer e xami nation of the sand dunes shows that scattered 
plants are endeavouring to obtain a footing and spread in the sand duhes, 
and undoubtedly they, would do so eventually and they would succeed in holding 
the. sand in place were it not for the ^-voracious animals sheep, goats and 
oamels, 'whioh browse in the sand dunes. Among the most coro man species 
were Sophora . griffi.t1\i, Salpola sp., haloxylon sp„ othonnopsis intermedia whioh is 
not eaten and is regenerating, euphorbia spp,, normal , , acouoh grass (Oyanodon?) 
heliotiopium Bichwaldi and other plants whioh were not identified. 

* The, herbs and grasses are doing their bast, and if left alone, would 
fix the sand, but man's domestio animals devour them and ensure that the 
sahd dopes shall march steadily forwards until they are arrested by the 
barrier vjiioh the bills oppose to their further progress. 
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(ii) The causes of soil erosion . 

The , main cause of soil erosion is excessive and unregulated grazing. 
Faulty methods of cultivation are the cause of much soil erosion in the Quetta* 
Pishin district, and sometimes elsewhere, as long the Mastung road. 

(iii) The cure for soil erosion. 

The proper management of the pastures; the * limitation of flocks to 
the numbers which the vegetations can support; and closure to grazing in rotation 
are the cures for avoidable soil erosion in the greater part of Baluchistan.^ The 
elimination of faulty methods of cultivation would prevent soil erosion in 

cultivated lands. 

»• 1 

29. Pol l cy. Jt is not easy now to set back the clock. Any attempt to do so must 
necessarily mean a complete overhaul of policy in relation to rural economy with 
a view to the improvement of the vegetation and the prevention of soil erosion 
( throughout Baluchistan, rather than the nominal protection of a small area of 
reserve forest and half hearted attempt at the preservation of trees of a few 
reserved species in the village waste. 

* 

There are three choices before Government : — 


(a) To carry on as at present 

(b) To reorganise the Forest Department so as to manage the present 

' . forest estate, and to extend it moderately. 

1 'i I * 

(c) To preserve vegetation throughout Baluchistan and so to regulate its 
.use that it shall be a permanent economic asset to the Province 

1 • 1 . atid shall prevent ns far as is possible soil Erosion and floods. To 
conserve water and utilise it to the best advantage. To conserve 
the soil of the cultivated fields by .the avoidance of faulty , methods 
r of cultivation. 

r i i * 

(a) Is out of the question and will not be considered. 

i i » 

(b) Is n temporary expedient for which I shall submit proposals for 
the necessary increases in staff. 


(c) Is the sole policy that I am able to recommend to Government. * 


t i 

3 V I p e“ The forests, pastures and tumble fields all ' form parts of one 
wn economy. estat6j -vyl^ch must he' managed properly in the public interest. 
The policy J will /, him' at the protection and increase of vegetation throughout 
Baluchistan: its ' prdjter • and regulated use in order to provide a per- 
manent yield of, vegetable and animal 'products, for example medicinal herbs, 
timber firpwpod, sheep, goHts, ’dottle.* riding and transport animals: the conserv- 
ation of the soil pi the “waste 1 *’ tli© prevention of floods: the conservation of the 
soil of the fields: the conservation 'of- Water: the extension of erab^e cultivation 
in the upland plains. . r This may be summed y u£ as the use and . not the abuse of 
natural resources. Plans wiU w provide fob P the‘ 'baamgemerik bf the estate as a 
whole, in order that man and 'his domestic ani&als mat 'live in harmox^y with 
their environment. ' * ^ ^ * « *** * l> * 


31 liie means of 
effect to tho 


’it is ( easy to suggest, remedies: it js far from easy to put 
outlined in' e^bpara (c^ them into effect without upsetting the political , , social and eco. 
noitiic life of the country, *aiid yet a change to proper management of the whole 
estate must be made now tinless the natural resources of the country ore to 
dwindle to yopuBhing point. The first t^sk is to pet&hade the local -people^ them- 
selves of the need for conserying the vegetation; the Vecond is to design* and put 
the neefessartf measures into force: the third is to'iegulate the use of the pastures 
by migrants y'onj.’ outside. i » 
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PropBgnndo. Pr6paganda*and demonstration of -the effects of rotational closures 
are'reqtiiredi- For this- it -will' be- necessary to- start in a small 
way, bynthe appointment of a*k6en and enthusiastic -officer for, soil conservation, 
preferably a local man, or one from the 'Punjab of skill, experience, oapaoity and, 
particularly, tact. He must possess the confidence of Government, must hive 
faith in his mission} and should be able to talk to the people in their own 

language.' This' is diBoussed at length later on* \ 

» 

A— THE FORESTS. . 

3e - S u^uon , for ^ Complete closure to gracing and browsing, and the use of the 
managoniprit. forest according to a sanctioned plan, which shall provide for b > 
permanent yield of forest products, is tbe absolute cure for erosion. That is 
prabtidable only in a country where there is a demand for out grass fox stall- 
feeding, but in Baluchistan tbe demand for out gr&Ba is oonfined to the oanton- 
ments, and the looal inhabitants want not grass but grazing. A form of periodic, 
rotational closures is all that can be adopted. The methods of management 
would vary according to the conditions of eaoh local area, and the demands for 
forests produots. The detailed management of eaoh area would 1 be prescribed in 
properly sanctioned' working plans, and tbe following suggestions are made for 
the guidance of the soil conservation officer and of working plan officers. 

*• T jJrobt" , . por The whole of the juniper forests should be » demarcated and 
notified. Rights of user* should be recorded. One-quarter of 
eaoh catchment area should be olosed permanently to grazing. This would 
provide for the proper conservation and UGe of timber, fuel, ephedra and 
medicinal herbB}- arid would protect the upper, parts of the oatohment area from 
erosion The remainder would be divided into 3 portions, one of wbioh would 
always be closed to grazing, in order that the vegetation could recover. Closure 
would probably be required for 30 years in tbe first instance as the forests are 
extremely eroded; but this could be shortened or lengthened subsequently 
should'experience prove it to be neoessary. 


. . In the doted portions regeneration operations would eventually be. un- 

dertaken- artificially* should no natural regeneration appear: but the soil at 
present is scf unfertile that time must be given for it to recover by the natural 
increase in-, the ground cover before money is spent on planting. 


li. Tho olivo 


The whole of the ar£as o&pable of being maintained aB forest 
__ . ., should be demarcated and rightB should be recorded. Two 

methods of management are praotioahle according' to whether it be decided 
to manage them for grazing alone dr for fuel and grazing combined. 

For grazing alone* 


- -. One quarter, preferably , the upper portion of eaoh catchment area 
should he closed permanently. The remainder should he divided into 3 portions, 
each’Oi.which should Be closed to grazing in rotation. The villagers should he 
consulted as, to the length of the closure period which should be in the interests 
of the grass.' " . , / 

f t 1 

- * j 

trees should he -pollarded in order to provide fodder; a short 
cutting cycle would give o’nly leaf fodder, a longer rotation would give axe and 
tool handles as well and might he in the-interest of the villagers* 


Dead frees tone should he felled! 
Ifbr jkiet find )jrazijlg c&n&medl 


. Tf ifc hfe ’fieciSfed .tfiai't'ho ‘dehaaiids ftft ftiel fcr the cities and cantonments 

1 * , •* « t • • i i ' » ' 



be"patamonnt 'then regular coppice fellings should be introdnoed. The rotation 
sho uld he 40 or 60 years and eaoh compartment felled over should be dosed 
absolutely to grazing for 10 or 16 years after felling. Compartment bound- 
aries should be laid out on the ground and on the maps. 

* % 

M. ThePhnifli Where tfie proportion of olive is considerable the working of 
jorests. mixQ a phidai forests should conform to that of the olive 

forests. Where the forests consists ofonly scattered phulai trees they should 
be managed as pastures. 

1V foreau Qnd*the » With closure there 'would be a great increase in the growth of 
r&vino beds. B tamarisk and othelr species! A ooppioe rotation of 20 years with 
closure for 5 years after felling Would help greatly 1 in the local fuel supply. 
Later on when the violence of the floods has somewhat abated, owing tt> f 
the effect of closures in the hills, it should be possible to afforest, after closure 
to grazing, large portions of the torrent beds with the help of scyrgassi grass, 
Vitex negundo bushes and shi&ham Btmnps, -utilising the flood waters to inundate 
the plantations, without any otheT cost on irrigation the methods employed 
being based on torrent bed reclamation as practised in the Punjab. A start 
might be made now with the undem&roated forest below Warn T&ngi reserve 
where already there is much Vitex negundo scrub forest. ' 1 1 

3— THE PASTURES. 

i i * ' it i> 

85 ’ ftmttTLjdtho Little iB known of the proper treatment of pasturesand of the 
purcnreii. 1 ptopbr management of flocks. Factors of cardinal importance 
are the proper rotation of the grazing grounds and olosnre for the restoration of 
the vegetation, and tlhe limitation of flocks to the numbers whioh that vegetation 
can support. In this matter the advice of the animal husbandry expert is 
needed. The areas should he notified as proteoted’f orests and the rights defined. 
For the present it would be sufficient to .enter them in the wajib-id~arz at the 
Land Revenue Settlement. In the better paBtnres rapid rotation of the grazing 
grounds combined with olosure ’while the graBS'ib 'growing might' he sufficient. 
It muBt'be remembered that minhte oruoiferous and other 'herbs whioh appear 
in <the Bpring, afford excellent grazing, and their proper use must not he neglect- 
ed if the land iB to support the maximum numbers of whioh it is oapable. * 

1 * 

* * * 

. The villagers should bs freely oonBulted, the point being that some form 
of proper pasture management must be devised, in order to oonserva the 
pastures in the interests of the people and to Btop erosion of the soil. That the 
■people realise the need for oloBure is shown by the oooasion&l praotioe of pargor, 
or the oloBnre until early November of Bpeoial areaB in the neighbourhood of 
■villages. 


34 ' The damage done by migratory flooks on their annual 'migra- 

flocu.^ tions is very serious along the main routes, for Inatanoa in the 
Lilknna gorge. Tribes migrate, 'fromT Afghanistan, Marri and elsewhere with, 
their flookB and herds, grazing in recognised pastures, but without definite ~ 
rights and for indefinite period. They pay taxes to Government or to looal 
Maliks, or to both, but otherwise their .movements are« uncontrolled * and the 
numbers permitted to graze is unlimited*. The subject is to wide and the move- 
ments are too oomplio&ted to he desoribedin a 1 short review' of this nature, and 
a report on grazing customs could he made’ by looal offioers, if so desired. In 
no case should migratory flookB he permitted to graze in the dosed areas, or 
to graze in snoh numbers that they ruin the open pastures. Their movements 
require regulation and far more attention than they have received in the past. 

* • \ 

35 ’jmajrt5S£.. The need for proper pasture and forest management -in the 
‘interests of soil conservation far outweigh the revenues received there- 
from. It is not likely that a constructive forest and pasture policy would be 
welcomed by the people unless they derive a direot benefit therefrom, and 1 

i 
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suggest that they may- be encouragad’by- Governmeht’s making ovM the revenue, 
inducing . tirni' derived from' the forests and pastures ttt'tHe people' where* they 
, agree to management aooording to< a working plan drawn tip' ’on the lines 
suggested above and sanctioned hy Government. The' forests of eaoh tribe 
would he managed according to the working plan by & forest officer (a forester 
or forest guard) appointed by the Jirga with Government’s previous approval. 
•The forests and pastures would < he inspected regularly by the 'Forest Officer 
or his assistant and, if management were satisfactory, the' revenues' derived 
therefrom would be bonded over to the Jirga for distribution to the villagers. 

The cost of demarcation would bp paid hy Government, and, where the 
revenues were inadequate, the coat of ihe village forest officer would also be 
borne by Government 

The scheme for Jirga Forest and Pasture Management would, in its 
essentials, be comparable with that whioh is proving to ho very 6nooessfui in the 
K&ngrn district of the Punjab, which is fully described in the Survey of Soil 
Conservation in the Punjab whioh is now witn the press for printing, 

C. CULTIVATION. 


In many parts of Baluchistan the cultivation of the land is all that 
oan he desired. Adequate levelling, terracing aud embankment of the fields 
conserve the water and presene the Boil. Faulty methods of cultivation which 
are very common in the Quctta-Pisbin district must be eliminated, and to 
begin with propaganda is required. Power to insist on proper cultivation 
should be taken by means of legislation similar to tbat recently enacted in the 
Pan jab. 

I6 * ^a£d Cl ' on The first thing V> be done is for Government to decide on and 
rPt| ° r ‘ ‘ to announce its policy. The nest is to appoint a Soil Conserva- 
tion Officer who shall study in detail the problem of eoil conservation in 
BaluchistaD, and shall then hy means of propaganda induce selected tribes to 
aocept the Jirga Forest Scheme. Should the scheme prove to be impracticable 
he Bbould devise other means and submit other proposals to put a stop to 6oil 
erosion in Baluchistan. 

s 

It is desirable that this officer should be either an Imperial or a Class 
I Forest Officer, and that he should be seconded to the Political Department 
in order to give him the necessary influence with the people. He will have 
a difficult job and will sneered only when he lias the strongest support of the 
Administration, of the Political Agents aud of the Tihsil staff. 

Ho will need subordinate stall, which will require training; and 
arrangements may be mnde with the. Punjab Government to train two foresters 
. a yeai for (be next 5 years at the Pun jib Foi est School. 

37 " mpntr <loT,,op * The future of soil conservation in Baluchistan will depend on 
- ’ the Success of the "officer in inducing the people to accept his 
soheraes: also on the vigour with whioh Government dcoide to carry out a policy 
of soil conservation in the event of opposition by the people in its early stages. 

As already noted the small population and its sporadic distribution over 
a wide-area make administration expensive and diffioult. It will first be neces- 
sary to itistruot the Politioal Agents to give effect to the practical means, mainly 
closures, suggested in previous paragraphs on teohnical management, and they 
would be. guided and. advised by the Soil Conservation Officer. Further develop- 
ment would depend on the success pt the .above efforts to .conserve the soil. 
Ultimately, Should the work justify' further expansion, there should-ba a teohni-’i 
oally trained 1 ' ati'd', efficient-' 'gazetted soil conservation offioeir in -eaoh district 
'working as Assistant to the PolitioarAgant but nndear the teohnioal guidenoe and 
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administrative control of a Conservator of Forests, or a Direotor, responsible 
to Government thr ough the Revenue Commissioner. That would certainly 
be better t*™-™ an entirely separate soil conservation department. The necessary 
subor dinate s taff would be trained at Dehra Dun and at the Puli jab Forest 
Sohool. n 

The service would absorb the present Forest Department Staff and 
would the present forest reserves in the interests of soil conservation. 

Bs. immediate improve* The ohan'ge to management by a Forest Banger was made 
in 1923, and was 10 have been accompanied by mBpeotion 
raent organisation, by a Punjab Furet-t Oaicer of Administrative rank at two 
yearB intervals. There hae been no inspection since 1925 by any Forest 
Offioer ( other than the Inspector General of Forests in 1940 The Forest 
Bangers were left too much alone, they had no previous experience of managing 
a lar ge and difficult oharge, and for some years previous to 1949 were unable, 
to withstand the demands of the people for extra grazing, particularly when 
the latter were backed up by Political Agents who did not understand the 
noafl for foreBt conservancy. TMb is no reflection on the present Forest 
Officer who has done well in a difficult charge Work h&B greatly expanded 
daring the last 10 years, owing to the extraction of ephedra, penoil cedar slats 
and firewood, and the otdtivation of pyrethrnm. 

i 

*• Ab suggested by the Inspector General of Forests it is eBBential 

n oer ‘ to obtain the BerviceB of an Imperial, or Class I, Forest Offioeri 
bnt if that he not possible immediately then anDnal inspections hy a Coneer-. 
vator from the. Punjab, North West Frontier Province or Sind may he 
arranged. This poBt of advisor wonld not be a sineoure, and should be paid ' 
for* It is unlikely that the Punjab or North West Frontier Province could 
spare a Conservator for this work during the war, bnt Sind might be able to 
do so. As will be seen later I consider that the subordinate staff is inoapable 
of carrying out its duties. To replace it immediately is impossible: to dis- _ 
charge it wholesale wonld throw the forest administration out of gear.’ 
Improvement must be gradual and the advioe annually of an experienced 
ontsidB conservator wonld be invaluable to the Baluchistan Government. I 
would Buggest that in any case the lowest pay of the post of Forest Officer 
Bhould he Be. 400/- bb it is quite wrong to employ a low paid officer on work in- 
volving so mnoh responsibility. 

1*0 ^jbordtiuLte™ The present staff is untrained and with some exceptions is 
bqoomuui inefficient. It is largely illiterate but possesses important quali- 
fications: the men are of robust oonstitution, know the forests well, oan identify 
every herb and plant and know its looal use One Forest BangBr trained at 
Dehra Dun has lesB than 2 yearB servioe. A statement of the present staff 
and what is required is given in the appendix, 1. 

l 

to" raSc^Forestw The difficulty i*. that there is no means of obtaining trained 
Bad*npwart°. res forest subordinate staff daring the war, and' the replacement of 
the present staff by trained men must he gradual. It is vBry difficult to obtain 
local villagers with any educational qualifications bnt it is quite useless to tw.lrp 
oity bred youths and to expeot them to make nsefol forest subordinates, as un- 
less a lad has a rural background he longB for oity a menities and dialiWa a forest 
life. For all outdoor posts of foresters and upwards Government should en- 
deavour to select only oonntry boys of sufficient education to be able to follow 
the Dehra Dun Forest Bangers courses in English or the Punjab Forest Sohool 
courses in Urdu. This applies equally to men recruited from Balnohietan and 
from outside. 

- * t 

« t 1 

4i. .Appointment* , tribal areas looal men are appointed" as forest guards on tha 
tout gourde, recommendation of the looal Mafik and Political Agent. They 
xcxely have any work other thdn protection and they have, a particularly easy 
timed .At 8hinghar’_ there are one forester "and 6‘ forest guards, but until the 
past winter >no seedling was ever planted, no forests were ever do sed and I 
oould not ascertain what work the men were supposed to do. Their 
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represent sometimes subsidies to local villages, the payment of which serves 
to prevent undue abuse of the forests. A more useful role for them may he 
found in the suggested Jirga Forest and pasture soheme. 

4s. Travelling Fixed monthly allowances for travelling do not' enoourage Buh- 
owanC8 ‘ ordinates to tour. All Bhould he on a daily basis. Foresters, 
Deputy Rangers and Rangers should be szpeoted to tour normally for 20 days 
in the month. 

is. Office stair. The office was inspeoted and a separate report has been submitted 
to the Revenue Commissioner, together with a duplicate report for the. infor- 
mation of the Aooountant General, whose attention may kindly be invited to 
certain ma tters of aooonntanoy, whioh require his attention. 

Generally speaking the office is efficient but the old reoords require 
sorting and weeding. 

The staff requires minor additions owing to the present extent of 
miscellaneous departmental operations for extracting ephedra, firewood eto., 
whioh must continue during the war. When these operations oease the staff 
Bhould b^eduoed in consultation with the Conservator. An annual inspection, 
of the o rnse by the Conservator is desirable. 

44. The firewood ^ Great endeavours are being made to supply firewood from the 
* uppy hills to Quetta, Loralai and Fort Sandeman. 

In 1925 I noted that the supply of dry firewood near Quetta had been 
exhausted. For Fort Sandeman green trees have been out by the villagers 
against orders and allowed by them to dry before being brought to depot in 
order to get over the rule against outting and selling green wood. 

In 1925 I suggested the formation of an irrigated plantation of 8,000 
acres but the whole of the new oolony land is now under food crops. 

There is no solution to the firewood problem other than the oreation 
of an irrigated plantation in the plains, unless arragements can be made 
with the Bind Goverument to earmark part of their outturn for Quetta. For 
many yearn past Artemisia, 8ophora and other shrubs have been dug out by 
the roots for use in tundur ovens and for use by the poorer classes in Quetta, 
whioh hastens the erosion of the soil. 

It is understood that there are undeveloped seams of coal whioh might 
be exploited, when it would be possible tj conserve firewood and use it for 
kindling only. 

As suggested in 1926 an irrigated plantation of 8,000 aoreB is 
needed to supply Quetta with firewood. Shisham trees are grown 
on a 20 yearn rotation for firewood, standards being retained for another 
period of 20 years in order to yield timber. 

water requirements During the whole rotation the trees require ample water from 
April to September, at the rate of about 1 ouseo to 80 aores of plantation. 
Water is needed particularly when the leaves appear in early spring. When- 
ever there is exoess water in the oanals it should he diverted to the forest as 
the trees benefit greatly from additional irrigation. 

SoU * Sand and stiff day are equally jonfayoarabla. A sandy loam or a good 
loam soil is required. Soils impregnated ’ ycith‘ salt are unfruitful) but nnw.11 
patches of saline soil may be - ignore^ atf * cohditions improve later on with 
irrigation. 



situation, 'tpjje ’ plan tation should 'be sitnatfed near the head of the oaiml and 
never at the tail, in order that spire water may be oped caeily ’• Carriage of 
bulky firewood by toad is expansive, and the plantation trtust be situated along 
a railway. 

• 4 1 

Temporaiy <mi- Supposing that 8)000 sores h9 decided on as the area required, 
' va * then in the 1st year 400 aores would* be planted and 400 acres, 
would be tranched and laid out for the next year’s planting, leaving 7,200 
aores for temporary cultivation, n hioh would diminish by 400 acres yearly. 
During the oourse of formation the revenne from field crops would more than 
rejsay the total costs of establishing the plantation. 

i 

E t»jmrea ent The staff required to begin with would be one Forest 1 Banger, 
4 foresters and 1 2 forest guards, to be expanded later on os work 

developes. 



^WOOO I CO 


CO ' 05 I CO r I eo 


iNeoeooq I co 


, w 

' 

U ^ 

o 

3 « 

•S s 


HOCO(M 
CO CD so ©O 

fiasco 1-H of 
H CO W>(MH 


CO U) OO . O0 

^ t-f i"^ * H 

ba 1C; CO^ CO 

of CO erf 


£,eo co oo co co 

• ON <6 H CO 

® r-f i-H 

WCOOO^ 05 
CO <M,pO 05 CO 

. O^CO^C^GO^ *C 

oa «f co* od" «f 
eo eo i-i os 


CO 

oo 

05, 

CO 

eo 

05 

05 

: 05 

CO 

CO 

: co 

fc^. 

»o 

»o 

co^ 

uf 

»c 

of 

05^ 

05^ 

05^ 


05, O L 05 05 

05 CO w-i t-H 


<M ICO 

o cf 


-< -tf ® 

- *g 

g -IS 8 

» eo o 

(f n ^ 

na 


a s 

a a 

eo ^ 

bo 3 

€ 1 


^05 WOO 

05 hhh 

CO O CO cm 
»0 CO <N «3 
to co^ 

CO* fc*T »ff r-T 

^ r*H 


C5 O 05 

•O CO GO 

co *o oo 

05 CO »0 

OO fc >c 

erf h co 

^ oo 


J^CO IhCOO 

? io eo b- eo 


CO <M »C CM 

*f CO(M o 
en 

ea erf ~*\ «f ef 

H WO r-1 


v4t r-l * rH O 
o w 5 W«3 

«S CO C0^05^ 
rT »H H N 

55 (5^ (M *H 


X CD (M 05 

r— ( 

gi o ^ o o e* 

H r-C 

CO eo <m b- 

>C W o N »o 

•s 0 *-^ 0 -®. **3. 


^ *H *2 

i-t r-< 

b» OO £ 

s 

rH OO C5^ 

cT N 2 

o co "'CL 


* SP 

B -9 ; 


*8 3 

§| s| /ES 

UB* 

ii if . 


'gw 
J 3 - 


O 

*8 

I' 


/ 

t 


D CO CO 

C* 


O 

rH 

r-( 

« 00 © 

ci 

S H O 

03 

2 O CD 

1© 

o O CO 

rH 

§ rl 


CM 


D B D 
: • 


: : : 

; 


o CO o o 

H 

«5 W O 2 

r-l »"* 

1*3 O CO 5 
CO O ci CO 

Cl w o H 

c? i*? '•5 ca 

lo O rH O 

#H CT 

c a C n 


CO 

0 

3 

CO 

o o 


t-A 

CO 

h H 

03 

*30 CD 

L- 

*:j rl 

•H 

03 Ci 

»o 

— *C 

Cl 


t 

t 1 t 

« 

• 

# 

• • 

• » 


• 

in 



w 

f 


o 

"S 
(3 ; 

U 

53 

>» 

3 

: 

o 

°? 

£ 

w ; 

2 

Z 

Ul 

> 


a 

bo 

P 

rH 

CO 

& 

§ 

© 

*3 

u 

-+-f 

bft 

c 

UJ 

Ci 

8 

•g 

‘C 

ss 

V 

•p 4 

(4 

s 


G 

5 . 

*c . 

*n 

s 

rs 


AJ 

03 

u 



P- 2 

L) 



* co *s 

© • o 

H 

*- eo “ 


h 

d 

I & 

» Q 
o S 
tn © 

•E g-* 

8, fit 
JT cs 
4 sS 

g .SH 

g *§ rfl 
t§ 3 fl ■ 
^ c d N 

§ p« ** 

B o*? 1 

0 5 

53 o 2 0 » 

3 m ’ - 

.& ^<?r 
& e-o 

1 

g.'gS 

co Co 


0 a rB 

« § 

8 £ 
<a rS 

•§ - 

§ g 

I J 

r * 

•g *e 

1 I 


eci c -■ I ci | 

I I 

CO CO CCd I O I 


U 3 03 ©1 O 1 rq I 

CO *2 l-H I K I 
»© V? 

Q 5 S too — I 


bo f*« 
c c: 

•§ p 

i k 

•Eb 5 

a» 

-a . .<« 

o : : O 
-3 ■ ' to 

43 .5 

« G 
o ,g 

•c 1° 

PU tj pO 
Jj ! 5 


rH fcp q 

2 •§ I 

« : 

5^2^ J 1 ! 

• H JK OS 
3^ o*m 
1®^° 

-B 18*51 

w ai ij a ^ 

° *"^3 H-il « 
O 2 SIA 5 
.5 3 all . B 1 
"3 *« x d o 3 
o pq O ■" ta 


"to c 
'o =1 % 


c _ 

•|o I 

- j : < o : 

I * ! g» * 


CO Ci 1 

° 

t> o 

ci 


*—• 

a »o 

CO 


rr 

«? ^ 

■*7* 

rn r? 

o 

*Z I 

o 

ci 1 

c? 

If i 

1 

t 

« 


■§ c °2 

■gall : 

J33i ! 

— » o w 
C 

•” . o tM 

3 © o o 
'S.J*® „ 

- ||l°” 

Sfi 2 <o r ' 1 

«S«W * d © 

|> opqo-« 


— « C 

^ «* G ^ 

• c t tr 2 

r, *? £ = 

*i** pH O 4 J 

- CO > c 

£ . z r 

r C £ ip 

’z’Z c | 

2 ‘X 5 5 

•5 2 ^ ^ 

> = & o 


3 r-i ^ 


O w CO o 


2 2 C1 oo 

C: TZ C 5 L— 

" ®- <= 5 h 

Ci 5 * cif-f 

"t* W HO 

CO 

mj r « 


© ■ * tc 

■5 G 


s *- ■ 

4 . O 

r js 

c X3 


— Ju 

5 -*^= 

H • #— ( 


rH <NO H« 



The etooka in hand are very'high owing to: — 

(a) ‘the fbrtnation of a reserve of firewood. 

* T * f , 

’ (b) aoonmnlation of ephedra etooka owing to rail transport 
1 difficulties. 

r 

It^B eBBential to get rid of the ephedra as soon as possible as the drag is 
' liable to he leaobed out by rain. 

For some years shortages in 'firewood have been carried forward in the 
books.' Stock must be checked now, and annually in future, and shortages 
should be written off under due authority* 


linki. 


f 


outstandings. The outstandings of revenue Bs 48,284/6/0 at the end of Maroh 
■ 1044 are high. Special notes' have been made in the offioe inspec- 
tion Report for the information of the Aooountant General and for necessary 
action. 


The surplus. The true surplus of Bs. 64,178/- iB high and is due to the excep- 
tional demand for forest produce created by the war. Money will 
be required for soil conservation, and I would suggest that a Development fund 
be started by transferring Bs. 60,000/- to it now, and more later on each year 
while timeB arb prosperous. 


46 inn°6?° <}pit The sanctioned budget for 1944-46 provides Be. .70,000/- firewood 
and oharcoal, Bs. 90,000/- for ephedra and minor forest produce 
and only Be. 100 /- for roads and bridges and Bs* 1,600/- for buildings. Thsee 
last BumB are utterly inadequate. 


47 ‘ Bridg 0 “ d There are a few bridle paths in the forests whioh are kept up by 
Political AgentB, all of which are out of repair. 


48 . Bandings. The accomodation for the foreBt staff is most inadequate and the 
Foreat Offioer Bhould submit a programme now for housing the subordinates 
staff within 6 years. 


cations of tliVporoit 8ome Bs. 7,88,000/- or Bs. 2,54,000/- yearly have been 
. Budget expenditure, spent in the last three years, mainly in rural areas, whioh is 
of great importance in an impoverished tract. There is no possibility of the 
firewood supply being maintained: but there is every need to develops the 
supply of ephedra and other herbs in the interests of the people and of 
Government. 


‘That a surplus has been made is very satisfactory, evenimors so is the 
isot that the people have been able to earn money by working in the forests. 
It is likely that the demand for ephedra and other medioinal herbs will conti- 
nue and will increase, and this makes it all the more neoeseary to proteot the 
drug producing, forests from over-grazing whioh destroys the plants whioh 
produoe the drugB for oommeroial development. In fact oare must he taken 
not to kill the goose that lays the golden eggB. 


50. Possible 
developments 


. ffiwMood . — An irrigated plantation in the plains is reqnired for 
which suggestions have been made. 


.... , Pwcdcedar In three years the stack of dry wood in aooessible forests 
will be exhausted. Green trees would be suitable, though only 5% of the 
outturn is fit for use, and might be felled' sparingly under a sanctioned working 
plan, ana allowed to season for 5 years before use. 


. . . Ephedra.-— TbiB valuable Bpeoies should be protected from gracing. 

Already, the sales total Bs. 1,00,000/- a year and the industry is capable of 
development, for whioh the Jirga Forest Scheme would afford ample opportu- 
nity, oolleotion and marketing being organised by the Forest Officer. The 
bushes _ should be lopped oaoe only in 3 years. Storage sheds are required at 
all mam oentre of collection and storage. H 
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The experimental nurserioB formed under J. Clinton Bond’s 
guidance have been most eooosBsfuli It iB important to extend the area under 
pyrethrum, and as no suitable Government land ie available the zamindarg 
should be indnoed to grow it in their fields. a Four men are ready to do so 
and part of Air. Bond’s duties should be to induoe the zamindars to grow 
pyrethrum and to advise on itB cultivation, drying and storage. There are 
100 lbs. of seed available now. 

Drugs ,— The direct conoern of the Forest Department is the protection 
from grazing of the areas in which drugB yielding plants grow. The minor 
Forest Produots expert to be appointed in the Agricultural Department should 
now take charge of researoh and development assisted by Mr. Bond, who has 
unique praotioal experience of the growth, behaviour and properties of herbs 
and drug containing plantB. The Woodoook spinney nurseries are available 
for testing and cultivating speoies whioh now grow wild in the forests and of 
their oulture Mr. Bond should be inoharge. 

i 

si. Oondhuion. Before a final decision oan bo made on the organisation of Forest 
Administration in BaluohiBtan Government must deoide on the policy that it 
is going to adopt in view of the serious extent of erosion. The passage of herds 
of animalB to* and from Afghanistan, the Punjab and Sind may oause Political 
Officers to be disinclined to • take notion that they reoognise to be necessary; 
bat unless some notion is taken now to regulate the grazing the greater part 
of the oountry will Beoome a barren waste. In the writers opinion Govern- 
ment should not hesitate to nnnounoe as its policy the conservation of the soil 
and the prevention of erosion throughout Baluohistan; but while deoiding to 
take oompulBory notion to dose the forests and pastures in rotation Bhould 
that eventually be required, every opportunity should be given to the people to 
oo-operate with Government voluntarily in a soheme of pasture management 
based on the prevention of avoidable soil erosion, and the maximum use but 
not abnBe of tlw vegetation and the permanent association of man and his 

animals with the land. 

» 

It would be of advantage for the Soil Conservation Service to be part 
of a Federal Forest Servioeas suggested by Sir Herbert Howard in his 
pamphlet on PoBt War Forest Polioy. 


E It GIiOYBR,. 


Dated, Ziarat, 
The 7th July, 1944. 
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APPENDIX X. 


STATEMENT OF FOREST RANGERS, DEPUTY 
RANGERS & FORESTERS REQUIRED. 


Head Quarter*. 


Duties. 

Assistant 

Rangers. 

1 Forest Banger 

.... Ephedra, firowood and drug 
supply. 

Quotta-Pishin .... 

1 Forest Banger 

in oharge. 

* 

1 Deputy Banger 

general assistant. 


f 

8 Foresters 

| Quetta depot. 

4 Piahin block. 

1 Urak blook. 

Ohagai 

1 Deputy Banger 

in oharge. 


1 PoroBtor 

at Nokkundi. 

Ziarat-Harnai 

1 Forest Banger 
S Foresters 

in oharge 

J Harnal depot. 

\ Ziarat depot 

Sibi 

1 Forest Banger 

in oharge. 

\ 

1 Deputy Bangor 

Sibi ephedra and firewood 
depots 


fi Foresters 

lor depots as aboye 

Loralai 

1 Forest Bangor 

in oharge. 

r 

8 Forester 

dopota and proteotion. 

Zhob 

( 

1 Deputy Ranger 

in oharge. 

i 

1 Forester 

proteotion and general 

aassistant. 

Toted - 


Required Staff Present Staff 

Forest Bangers 

i * 

6 9 

Deputy Bangers 


.... 4 8 

Foresters 


.... 12 7 

Temporary Establishment \ as required horn \ .„ 

Droghas for ephedra eto, J time to time. J mU 


HOTE : (i) Thu is about 60Jt ol vhat Fonat Offiosr oonsidsrs to ho neosssary 

(ii) Tho stall would be reunited gradually and trained, tho Gonser- 
Tutor MTiaing on neoessary inoraases from time to tim* , 
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APPENDIX II. 

THE ZHOB DISTRICT 


The Zhob district has an area of 10,478 epaare miles and consists of 
steep sided -volleys and high mountains rising to 11,000 feet The Zhob< river 
t una through a flat open valley. Part of the oountry is very ragged. 

The average rainfall at Fort Sandeman (4,700 feet) is 11 inches, bat at 
higher elevation to the north east it must be considerably higher, judging by 
the general appearance of the vegetation and the vigorous growth of the olive, 
kanjak and ash trees, which, although they have been znultilated, show that the 
oountry is capable of producing good forests. Theie is less rainfall in the weBt, 
and at Hindubagh the average rainfall is only 7 inohes and there is no tree 
forest. There are high winds and intense cold in the winteis. The rainfall 
varies considerably from year to year and in different tracts and at Hindubagh 
in 1942 was 36 inohes, or more than -1 00% above normal, while in that year the 
rainfall at Fort Saudeman was normal. The summer moonsoon just reaohes 
the Zhob district. Occasionally there are severe storms when much rain falls. 

Th» lore, u. Q n the Shinghar ridge are cMlgota (Pinus gerardidna ) forests, whiob 

consist of old oven: aiure and dead trees with very little stock, with 
an understory of cragana, ejihedra wild almond, ash and putacia, all heavily 
overgrazed. ^ 

The forestB are disappearing, but now a first attempt is being made to 
preserve them, some 4 square miles having been reserved at Shinghar and dosed 
to grazing in June this year. 

The Olivo ionite. The central and western parts of the distriot consist of barren 
hills with no tree fore-ts at all. In the east of the district there 
are very extensive olive forest*? which* consist of anoient pollard trees of olive, 
kanjnk and ash, and muoh browsed olive buBhes.> At one time the forests in 
the valleys were comparatively densely stooked, while the higher elopes were 
dotted with trees 

All the forests are very muoh over grazed, the soil cover has been 
destroyed, the soil has been, and is being, very heavily eroded, many of the 
treeB within eocnomio distance of Fort Bandeman have been felled, and the 
nearer forests have largely disappeared A few hundred acres of very thinly 
stocked olive forest have reoently been reserved and closed to grazing but the 
orop is very open and the ground is eroded. 

Generally the forests now are the rained remains of what was at one 
time a well afforested eonntiy. Grazing must have been heavy even before 
the British occupation, but m this last 60 yean or so it has greatly increased 
and now is far heavier than the forests oan possibly stand. 

Forest Management Attempts have been made to prevent the felling of green 
olive and kanjak trees by inserting conditions that dry trees alone 
are to he felled, in the contractors’ agreements for supplying firewood to the 
Army and Zhob Militia stationed at Fort Bandeman. For many years past 
it has been oustomary for the people to out green trees, let them dry for some 
monfcbB in the forests and then supply the fuel as dry firewood, thus evading 
the rale. 
r 

On several occasions in the past various Forest Officers have suggested 
regular ooppioe iellingB to be followed by closure to grazing in oyder to let the 
young ooppioe shoots grow beyond the reach of goats, but no organised fellings 
have ever been made, and except in the ( reoeut}y reserved Kapip and Shinghar 

foreBit no area (lob ever been olose'd to grazing. 

. ll ! ' • i 1 * 1 . 

The forests were under the sole charge of the Political Agent, Zhob, 
fhulil <1038| whd has 'been assisted for thefiabt 20 years or so by a forester and 
6 guards stationed at Shinghar . Occasionally, fjrom 1892 onwards the OKief 
■'Forest 'Officers r of ‘Baluchistan wdre* requested to visit the tracts and advise: 
their reports are still under (consideration. . . * » 



In 1938 the Forest Officer assmned'-oharge of the forests, and organised 
the firewood Bupply and the collection of ephedra, of whioh large quantities 
exist, but tbe proteotionVatford’Bd -to the forests' has 'teen nominal. A Deputy 
B an ge r was placed inoharge and -he iB assisted by an untrained forester, (at 
present the forests of the district ,w,hioh are soattered o,ver and, area' larger than 
the whole of Wales ,are ^managed by the Loralai Bangs Officer iiu addition; to 
hiB .normal oharge). 

The forests of the Zjiob distriotjare, doomed if present laok of manage- 
ment oontinne Organised management accompanied by closure for long; 
periods might eventually restore the forests, hut years of negleot have made 
this,exceedingly difficult. The present Political Agent, Lt.-Col. Searl has taken 
great' interest in the forests and has attempted to improve their condition but, 
he is handioapped by an utterly useless forest staff and a complete lack of 
understanding by tjbe looal -inhabitants of the 1 need for protBoting the forests. 

Eoonopio bockerouna. The people ate baokward and undisoiplined, and the, country 
■is administered as tribal territory. There are.only 6 persons, 
per sqnare miles which ,makes> administration both difficult and costly. There 
are fine military motor roadB, but no carts are used for transporting agricultural 
produotB. yhere is no major industry other than grazing. Fields are few 
but are well’ , cultivated for wheat and millets. There are ohrome mines at 
Hindubagh where labourers earn good wages, but there are not sufficient men 
willing to work in the mines. Tbe tribal leaders are subsidised by Government, 
the youpg men are eipplpyed as levies or in ,the Zhob militia, and none join the 
Army eyen in ( time of war. There are few BohoolB and no desire for education. 

Gndng. Numerous sheep and goats are kept and some graze for part of the 
year in Afghanistan: migratory flooks and herds of oamels from 
Afghanistan orowd into the valleys in the winter, and either remain or go on 
to the Punjab; paying tirni enroute to the Baluchistan Government. 

Grazing is economically very important, but there is no pasture manage- 
ment and the grazing industry is entirely unorganised. 

Bon oroiion. There iB surface proBion everywhere, both on the hills and on the 
. gently sloping plains. Muoh damage iB done to the roads after every 
storm of rain. The vegetation is muoh less plentiful than it should he, and 
indeed must have been in former yearn, aqd erosion is on the increase owing 
to the destruction of the vegetation by grazing. 

future first thing to do is to get the Maliks and the leaders 

of the tribes to reoognise that some form of management is 
necessary. Otherwise it would be useless to reserve forests in which trespass 
\rquld be universal. The Boil Conservation Officer should visit the traot, 
ana get the people to reoognise the value of conserving the forests and pastures 
and then approximately 1,500 square mile* of forest should be demarcated 
and .protected and improved by means of rotational closures There is money 
to. o® made' out of ephedra, fuel and ohilgoza seed and out of miscellaneous 
herbs, while the advantage of managing the pastures in a manner whioh will 
enBnre better use of tbe vegetation should appeal to the people. The present 
forests staff ib utterly useless and is quite inoapable of doing any effective 
forest work, whatever form of management may be suggested, and should be got 
rid of Any forest ranger Bhonld ‘be plaoed in charge, assisted by 8 good 
foresters^ and the nece6Bary forest guards, whose duties should be protection and 
supervising the . extraction of firewood and ephedra and to prepare the people 
foi; an advance in forest management. 

/ Suoh of the suggestions as have been, made* in general note on Baluohis- 
tn,n as are praotical should be adopted iu the Zhob district and meanwhile a 
start Bhonld be made in the demarcation and notification of 1,500 square mile s 
offqreBt, , 



(iv) 

APPENDIX HI. 

THE CHAGAI DISTRICT. 


The Ohftgai district extends to the borders of Persia and Afghanistan 
and is of erea 19,428 square miles. It is exceedingly thinly populated, 2 in- 
habitants per square mile, and the people live mainly by grazing herds of goats, 
sheep and camels, while there are numerous donkeya and few cattle There is 
but little arable cultivation, 29 square miles of Rabi wheat and 7 square miles of 
kharif crop. 

The barren sandy and stony desert tracts beyond Dalbandin lie beyond 
the scope of the present survey. 

nt KM mj river The Kaisar river flows past the Nushki town in a wide stony 
oatchmen ana. debouching f rom the hills and Bpreading over the plain in 
numerous small channels in a manner smilar to that of the chos of the HoBuarpur 
district of the Punjab. Its waters are used for the Nushki town supply and for 
irrigating fields lower down its oourse, where all the water is absorbed. 

Bbto In May 1938 the Political Agent, Ghagai, drew attention to the 

‘ ,y ' condition of the Eaisar river basin and particularly to the de- 

nudation of its oatohment area in the hills and asked for its protection in a 
Btrongly worded letter in whioh he Baid “owing to apathy or antipathy of suc- 
cessive District OffioerB the control by the Forest Department was removed and 
since then the jungle haB been Bteadily denuded, what is required now is : — 

» (a) An effective system of oontrol. 

(b) Gradual re-afforestation." 

On 8th Ootober 1938 he, wrote as follows: — 

\ 

“Although the Revenue Commissioner in 1923 Btressed the point that 
reservation would lead to the looal administration being cursed in the 
next generation; I would point out that unless action is taken to re- 
serve the foreBt .now the next generation will indeed curse the local 
administration for not taking adequate steps to proteot its water 
supply. It iB for this reason, and not because I wish the jangle to be 
a dueotly paying proposition to the Forest Department that reserva- 
tion is necessary. If the Kaisar Water Supply dries up the cost to 
Government will be out of all proportion to the ooBt of reservation." 

220 square mileB of the oatohment area were reserved in 1940, but no foreBt 
settlement was made, and the only effeot of reservation has been to preserve a 
valuable patoh of 800 acres or more of tamarisk forest. 

l/20th of its former extent, but Icould not varify this Before fleRnrfhing 
conditions in the oatohment area I will give a short note on this forest. 


The temridc 
forest. 


The Kauar river <flows at 4,000 feet above sea' level in a 
permanent streatn of water through a long valley floored with 
alluvium on which thiok tamarisk jungle grows on either bank. The river is 
Bubjeot to sndden floods, and in 1938 and again in in 1944 oarved oba nn e ls 
through the foreBt and uprooted and washed away tamarisk trees and bushes. 

■ * ( j . t, - '.i 

The tamarisk has been ooppioed irregularly in the past and seedlings 
appeared on the bare moist soil, and there now is a dense mass of 'boppioa 
shoots and young planta up to 15 feet in height. This forest'should/be manag- 
ed properly ob coppice for the'supply of firewood and small shoots Tor basket 
' making and huts according to a working plan, whioh shonld'be properly prepared 
and Bhould prescribe the olosure of all areas felled over for 6 years after felling. 
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.The rotation to begin with should be provisionally fixed at SO years pending 
the obtaining of figures of the rate of growth of the coppice shoots. Meanwhile 
15 acres should be clear felled annually, and the remainder should be gone 
over in proper cleanings on ’a 5 years’ cycle. To begin with 50 acres may be 
thinned this year pending the correct measurement of the area. The thinninga 
must be correct silvicultural operations, and the average espneement, pending 
further experience o£ the rate of growth may be 6 to 8 feet. Even so far down 
as Nushki tamarisk seedings were seen in the nullah bed, but they are eaten at 
once by goats: with protection it should be possible to extend the area covered 
by tamarisk which seeds profusely. 

Mie ^ #roatol,mehl A vas * : ®ti*ut °f hills and valleys, reaching to Afghunistan and 
rising from 8,167 to 6,2^6 feet above sea level, formB the catch- 
ment area of the Knisnr river. There is a very scanty flora of much browsed 
Artemisia brevifolia and amritiv d and spiny plants, all widely separated one from 
another. The catchment is m thoroughly bad order and is grazed by thousands 
of local goats and by flocks from Afghanistan. Near civilisation, so called, the 
hills have been stripped of practically all vegetation. The condition of the 
catchment area is so veiy bad that nothing but long continued closure could possi- 
. bly restore it so as to afford protection to the soil and prevent disastrous floods. 

, The bottoms of the. valleys have keen formed into fields by diverting the 
silt . laden floods in most ingenious ways, so as to form fields on silt deposited 
behind embankments in the course of several years. Numerous dams have 
been breached by storm water last winter nud spring, owing to the floods. 
Great damage lias been done to the.fields, but already, with the help of ‘bullock- 
drawn scoops, the earthen dams are being rebuilt, but many fields will not yield 
a tithe of their former grain until many years have elapsed. This in a poverty 
rtricken country whore grain is nevor sufficient to feed the people, is o disaster. 
The cure is the closure of the catchment area to sheep and goats. To begin with 
one third, namely the upper catchment area of each main and tributary valley 
should be closed absolutely to all grazing, and protests by the villagers should 
not be accepted. 1 would suggest that in the remaining two-tbirds of the area 
attempts Bhould be made to induce the villagers by the remission of tirni to rotate 
the grazing ground* so that one half is always closed to grazing. Much and 
continuous propaganda, and explanation of Government’s beneficent intentions 
would be necessary, and political Agents might explain to the people why closure 
is required. ' 1 


ag» oaert. J went from Nushki 67 miles to the West along an upland 
. ft t a height of about 3,000 feet, stopping ana seeing the 

country on either side of the rond. The plain is bordered to the south by the 
Jxaskoh mountains, which consist of naked, jagged lava rocks with a few 
xorophytit bushes and grasses of the species which cover the plain. Sucli 
vegetation as there is is all heavily browsed. Against these hills sand collects, 
own oy the north west wind and gradually grasses and bushes obtain a pre- 
vious footing, and, in time would fix the sand in place if they were able to 
V^ive m Face of the grazing. Below the hills is a stony upland plain sloping 
the north, at first towards cultivated wheat fields irrigated by the flood waters 
mer » , au ^ later, as limit valley is left behind, towards a salt 
. , . aon * , As one journeys to the west sand dunes are met with on which, 

there is a thin scrub and desert buBhes 


of the Mils. . some miles from Nushki the soil is stony and there 
v . 16 httle vegetation other than bushes of Rhazw slricia, which 
«r i,, ie iY n ^ amn jals, . Further on and nearer the hills there is a fair covering 
m e9 \ ^hioh the .following are conspicuous: Artemisia brevefolia, 

PsoA^omhAtm, and StacW.tnvLh , 
VJJS?**** k ” 91 ” 38 **&Perjploca Ma. There are large clumps of Pennisetum 
dfci An«j» g^s, some Ekrnne Jfagcllifera grass and minute herbs and grasses. 
I here*, had wen heavy rams in the winter which had broken the main road in 
wany places. The surlitce run off for. several miles must have been very 
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E t f and ft vast amount of top soil has been carried away by sheet erosion 
ih has been severe because of the deterioration of the protective cover of 
the natural vegetation whioh no longer affords sufficient protection to the soil. 
Goats in considerable numbers were seen grazing in the desert) and I formed 
the opinion that far more are kept than the vegetation can support) and that 
the vegetation itself has suffered severly and will deteriorate very rapidly unless 
it is protected by rotational closures accompanied by the limitation of flocks to 
numbers whioh the vegetation oan support- It may seen strange to talk of 
water as opposed to wind erosion in the desert where the average annual ram- 
fall (S”) is very low indeed: hut it is oharaoteristio of this desert country for 
severe thunderstorms to oconr at widely separated intervals when much rain 
falls in a very short time, and where the natural cover of the soil has been 
destroyed the storm water washes away the whole of the top-soil. 

* 

There is a small amount of dry cultivation in fields whioh are embanked 
to retain the water which collects from the hills. Numbers of the embankments 
have been broken by storm water, as there were no escapes whereby excess - 
water could be disposed of safely. 


Up-to-date no attention whatever has been given to the promotion of the 
desert flora. It is grazed to beyond its capacity and bushes are out or dug up 
for fuel to a distance of many miles from Nushld and round all railway stations 
and large villages. 


Below the stony uplands and towards the salt depression there are at 
places quantities of Sarlas grass, Saccharuim ciliare t whioh maintains itself inspite 
of grazing. 


* At Ohandram, mile 67 from Nnshki, an excursion was made 

into the sand dunes, whioh are formed by sand drifting with the north west 
wind and appear to overlie a layer of olay soil to heights of 80 to 200 feet. 
They are thinly covered by a desert flora different from that of the stony 
uplands although some of the species ate the Bame* The surface of the Band 
duneB is rippled by the wind and particles are detached from itssnrfaoe wher- 
ever there is no protection from boshes or grasses. The bushes in the valleys, 
and particularly the dwarf taghaz tree (Haloxylon ammodendron), stand on 
isolated heaps of soil owing to the effects of wind erosion. There are the remains 
of a very large graziers encampment, abandoned. 


fl P 6fl J es M* Hdkxglon ammodendron , CaBigonum eomosm* 
Astragalus sp,, Pycnocycla uuchenana, SaUola arbusada The small grasB whioh 
appears after rain, only to seed and dry up in a few weeks Pankum mettaceum 
helps to hold the sand m plaoe, so does the grass Stipa pmnato . In other sandy 
areas the grasses Saccharum dtiare, Bragrostis^ t and Andropogop anmlcUws 
were common but they wars not seen at Ohandram. The taghaz trees have all 
been i coppiced, mth shoots now upto 10 feet in height. They are used for fuel 
and for making hut* The Bho its appear from thick root stocks upto 16 inches 
In diameter which are l.mnens ly old. The annual rings are distinct but as the 
majority of the stumps are hollow their age oould not be determined exactly, 
but some trgfes are certainly well over 200 years, in age, and the average of 
the stumps seen at Ahmedwall railway station was well over 100 years. The 
roots run far into the soil and the taghaz tree performs a most useful service in 


ana wHn«rn'.inSTJM, d#, ^ r y 8 ‘n , “ 8 8 ? rta °P ^gaMon and the nod drifts 
«md » blown alout by ths wind. : Recently; the roots of the taghaz tree have 

sSon for ® noam P ment s. At Ahmedwal railway 

» inmp of 1,600 matmds of taghaz roots. This tree should 

serves toHmj 1 ! Wl6 ^ Mo ? 'system, developed over centaries, il 
. the ? a nd danea otherwise will advance towards the east, in 
SjSJiJL ^ by general aridity is the fhtnreof theOhagai 
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staff. There are one untrained foreBter and 3 forest guards at Nushki and 
1 foreBt ’ guard at Nokundi, 100 miles east of the Persian border. Tbe 
staff is utterly inadequate, and if Government deoide to conserve tbe soil, as 
will be suggested later on, trained staff will be required. A separate ohapter 
will be devoted to the staff needed throughout Baluchistan. 




(viii) 

APPENDIX IV. 


DIARY AND TOUR NOTES. 


Area 52 acres. Situated on both sides of Smungli' road, 
ooo op ey p ftr j. 00vere g aa b } billow, fruit trees. Remainder to east 
of road is partly under Agricultural Department as a vegetable seed farm (14 
aores) and 10 aores under ForeBt Department for growing pyrethrum. 

t 

pyreftram pianatton. Irrigated by s ullage water. 8 aores have been planted up 
in all. 2/3rd aore planted in 1942 now bears very fine plants 
indeed, with from 100 to 200 flower beads. It is true that the leaves of some 
of the plants are turning yellow but thiB may be due to the acidity of the 
sullage water. The experiment has been most Buooessful. The plants have 
seeded and the numerous spedlings will be of use for planting up the land whioh 
is now being levelled. The yield from 2/3rd of an aore has been 104 lbs of 
seed and 30 lbs 10 oz of dried flowers. The pyrethrin oontent is as follows: — 


Bullage water plot 
Fresh water plot 


Pyrethrin 

Pyrethrin 

Total. 

1 

II 


0.57 

0.50 

1.07 

0.411 

0.39 

0-71 


ThiB compares with the yield from other localities as follows 


Locality. 


Altitude. 

Annual 

rainfall. 

Normal 
rainfall in 
July, August 
ft Septr. 

Pyrethrin 

Pyrelhrln 

II 

Total 

Jtyrethrint. 

Kashmir 


ft. 

in. 

in. 

X 

% 

% 

Tangmarg 


7,200 : 

15+ ^ 

ii 

0.35 

0.67 

0.92 

Baramulla 


5,200 

38 

6 

0.32 

0-62 

0.94 

i 

■Punjab 


4,500 






Palampur 

• •• 

101 

72 

0.22 


0.90 

Murree 


7,113 

* 67 

31 

0.37 


103 

Kuln 

•• 

4,500 

39 

16 

0.36 


0.76 

N.W.F. Province 








Tarnab 

• • • 

2,000 

17 

6 

0.31 

0.69 

0.90 

United Provinces 

Dehra Dun 

• •A 

\ 

. 2,239 

87 

59 

0.63 

0.16 

0.78 

Garhwal 








(Pandar range) 

• •• 

4,000 

70 

44 

0.29 

0.28 

0.67 

Madras 








Kodaikanal 

... 

7,688 

62 

19 

0.76 

0.62 

1.38 

Ooonoor 

• e • 

6,730 

64 

10 

0*44 

0.45 

0.89 

'Assam 

Shillong -4 


‘ 4,921 

i 

' 84 

/ 

40 


a h« 

1.41 

Orrissa 

Mayurbhanj-6 


« 

’ 1,600 

, 

. '60 

82 

• •• 


1.16 

Mysore . < 
Bangalore-5 

M* 

3,021 

* 

• 35 

' » t 

16 


T | 

MS. 

0.80 

Kenya 

• «< 

7-9,600 

4Ch66 

••• 


0.56 

1.33 

Japan 


•tea 

40-80 

MM 

0.38 


1.01 


«•< 

mt 


MM 

Hj 


0.98 














4-5-1644. Penan factory, 48 Slats for 1 groBB ptnoils 2i" x 7£" X 6 ply give 
Ownor Mr. Ganguii. g per pair of slats. Delivered 8/“ at any Punjab 

Bailway Station; at Bombay, Calcutta and Madras Ks. 8/8/- and U. P.' 
rBs. 8/4/-. 

Demand daring war is unlimited. Peace time competitive. African 
prices -/14/- at Calcutta. At -present 2 aaw benches for 1 slat making, planing, 
grooving, rounding and painting are done by hand. Speoial machines on 
order (some enronte and some have arrived but have not been unpacked:— 

. ^ 

Graphite grinder: lead moulds: grooving maohine.* Band' 'papbring 
machine: painting maohine; printing maohine circular saw for end cuts which 
together make i one complete set for an estimated outturn for 26 to 86 gross 
pemrils daily). 

Present stock of -wood at Baw millB 1,200 maunds. 

For every 100 lbs. reoeived at saw mills the outturn is as follows:^ 
Slats 5 lbs. 

* i i 

Sawdust 7 IbB. , 

. * 

-Dryage (absolute loss) 11 lbs. 

t 

1 Firewood 77 lbs. 

Present daily consumption 100 maunds of raw trood for {L mills. 

* > * . i 

1 SistimatedcrequirementB for the new moohinhry *=3,000 pounds daily- 

>=li tons ,i 
« 

i ^wn»w. ^j)jy fallen’ juniper wood is'used. Quality-very poor and trees old, 
.and knotty. Grain is moderately straight Muoh of the timber is branoby 
, or actually rotten -afad unsound. 

The logB are of the lowest quality 1 have ever seen used in' any industry 
qther|th&u>wood wool for Insulorete. 1 1 

t 

Deodar and fir have been tried experimentally but have proved to be 
unsuitable as they are not sufficiently soft and do not out easily. Blue pine 
might' be better.! 1 

Dhobi Ghat Rotorra. 'Area 10i acres, situated partly unide and partly o'utside 
Municipal limits. A long stretch t of fereBt on bothsides of a line of springs 
and a water channel. Crop oousitsjof willow, sinjad, (Eleaganus angustifolia), 
hawthorn, ash, apricot, and raulbery with grass and herbs. Quite useful for 
> Supplying posts and pea sticks. The land has been encroached on by the Police 
and by the brother of the Khan of Kalat. To the north west of Five Springs 
road (the forest is traversed by the Gymkhana road and cannot be protected* 
1 1 This part might be disforested. 

I 

Qnflrt ®™’ Subordinates quarters, and Forest Officer's house are only temorary 
shelters^ Accomodation fa 'urgently required: 

Depot 'Eirewood 10,33,900 lbs. 

Ephedra 1 • 700 iqauuds oofieoted by locals. 



The Ephedrine' factory owned by Mr. Marker was visited. 'It consumes 
7i. maunds of Ephedra Vulgaris shoots daily. The details of the proossB were 
explainedin snoh an unintelligible manner that I formed : the opinion that the 
• Management wished to oonoeal trade seotets. They pay^Rs. 10/- per maund 
delivered at the faotory. Other firms pay the same. It might be advisable to 
call for tenders for next year’s supplies. 

6-S-1944 From Quetta to Mari Chak reserved'f orest. The route lay aoross 
a plateau gradually rising to about 6,750 feet, and formed of detritus 
from the steep limestone hills. The rainfall iB low, about 10’’ and the soil is 
thinly oovered .by -plants of Artemisia brevifolia, Sophora grifithiij small herbs and 
■very little grass, which is inconspicuous. This upland formB a grazing ground 
for numerous animals, particularly sheep and goats. It is traversed 
by a small water-ohannel from the Ghundak stream and by stony dry water 
courses, which become torrents after thunderstorms whioh occur at rare inter- 
vals when fa considerable quantity of rain falls in a very short time. This plain 
and the hills whioh surround it are fit only f6’r use as grazing grounds. It 
would be'desirable to manage them properly .as suoh, and to close portions in ro- 
tation in order’ to permit of the recovery of the ^vegetation. This would mean an 
orderly soheme of village pasture, (or forest) management, whioh may sound idea! 
under present oiroumstanoes, but is quite practicable, as experience iB showing 
in Kangra id the Punjab, where a few years ago no one would have expeoted 
that the village waste oould have been brought under management with the 
consent of the people. 

j 

The-road runs up the Gundak valley towards Ziarat, the stream having 
permanent water, and then a path brandies off to the West. 

There are bushes and Succhamm mrnja (var) grass in the bottom of the 
valley and 'golden eremurus are in full bloom but the slopes are only thinly 
oovered or are bare, and the earth is sooured by erosion. The road lies up the 
valley to Rhanglun chak where there are springs and a very few fields whioh 
are irrigated but have not been properly terraced and levelled. Grazing is 
heavy enough to have tesulted in the limestone rooks having been exposed and 
only a thin Boil is left. ( 

At 8,250 feet above sen. level the Mari Chak reserve forest begins and 
extends along both si&es of the valley for some miles to precipitous heights of 
11,390 feet oovering an area of 1,830 acres. All is dosed to grazing and the 
valley is said to contain herds of gad (Ovis cydoceros) and straight horned 
m&rkhor, There are a few scattered Juniper us exoelsa (Maoropoda) trees, some 
asA ( Fraxinus xanthoxyloides ), Pislacia khaiyak and bush like wild almond ( Prunus 
etiumen,) trees of small size and carapana and many thorny bashes, Artemisia 
maritime, and Ephedra vulgaris plants' upto S’-S” in height, some of whioh 
have been lopped tor sale to factories. There is some thin grass, many herbs, 
pink eremurus lilies and some Salvia and taraxioum plants in flower Protec- 
tion has been ’excellent and the soil, derived from limestone rock is thinker than 
'5 b usual on limestone formations, except on the steeper hillsides. The forest is ' 

serving a most useful purpose in protecting the hilliside from erosion. 

# 1 1 

t 

8-B ‘ lfl4t Hazarganji Reserved forest, 5,440 -acres. Notified and closed in 

'1890, There are no rights of user and there is no village nearby. 
The - foreBt varies in elevation from 6,820' to 10,870' above sea level. The 
upper half .is very rpokv and precipitous, but juniper trees of immense, age oling 
to the slopes.- The rooks, which. are of- limestone througnoufc dip towards' the 
north eaBt. On the, Bhonlders'b'f' the hills there is > a good' depth of soil, exoept 
jyhere the slops iB very Btaep, -There is a thin hiit Buffioient ground cover pf 



A 

Caragana amhigua and Gerardiana Sophora Grifjithii , wild almond ( Prumu 
ebumeu) and Prunus cerasus (wild' oherry), some Ephedra Vulgaris, numerous 
herbs and some grasses. There are a few very old Pistado khanjah trees and 
Borne ash (Frdtuinvs xanihoxyloidts), At the bottom of the hill the reserve Hob 
on the neper portion of a Btony upland undulating plain covered with Alhagi 
c amelorum, Sophora Qriffithii, Artemisia brmfolia , Caragana ambigua and fair 
crop of grass. There are also large and very old trees of Pistaoia khanjnk, a 
good number of whioh were felled in 1912 for the Quetta fuel supply and show 
no aigna of regenerating. There is a thin stook of old ash will some young 
saplings. Daphne oleoides, Convolvulus spinosus, Salvia kabulica bushes are 
ako met with. There have been big rook falls, said to date from the earth- 
quake in 1935, but it looks as if subsequent thunder-storms had oarried detritus 
out into the plain Binoe then. The floods have not gone far as they have been 
dispersed and absorbed a short distance down the plateau. 

i 

The forest is serving to arrest erosion and Bhould be protested. None 
other fcher than dead trees should be felled on any account. 

The neighbouring hills of the Salat State are rooky and barren with 
hardly any soil or soil covering. , 

Situated a few miles north-east of Quetta with an area of 
2d square miles. The dam is at 6,500 feet above sea level ( 
and the hills rise to a maximum height of 9j7*23 feat. The rooks oonsist' 
principally of limestone forming scraps on either side of the valley. The lower 
dopes are formed of soft earth and ooal is mined at the surface. The valley 
is wide and floored with ‘ detritus, formigg a stony plateau oovered with thin 
and mnoh browsed herbs of Arttmnia brcvifoUa, maritma, Wilhania coagulant, 
Sophora Grif/ithis, Alhagi very snort and thin grass and small thorny or 
xerophytio plants, eaoh plant being separated from its neighbours by bare 
earth. The whole area had been very heavily grazeed until'a year ago when 
it was dloae^L and it will be notified as a reserved forest olosed to all rights. _ 
Already there is a slight improvement in the growth, and grass is spreading 
very Blowly. Same of the slopes are completely bare and are scoured with 
gullies, Higher hills have a thin oovering of herb3 amongst whioh are a 
a very tew scattered Juniper trees. { 

r 

The run off after rain ia considerable, and the Government has most 
wteely closed the whole catohm«nt area, otherwise the reservoir would be filled 
with detritus within a few years. It wonld he interesting to make a detailed 
botanioal survey of tbe vegetation in order that eoologioal changes oonse- 
qnesnt on closure may be recorded. I would suggest that the area immediately 
below tbe dam should be closed as reserved forest There will be some seepage^ 
whioh might make it possible for herbs and trees to grow- 

8-s-uh^ Zugim Besemd Through the lower part of the Zarguu reserved forest 
whioh is of 17,160 acres ia area and forma the catchment 
area for the Quetta water Bupply. 'Elevation ‘5,907 to U,730 f . The rooks 
oonsist of massive conglomerates and sandstones. Thera is'perm&uent water 
in the nollah whioh is fed by small springs. There has been .much rain this 
spring sad the soil below the surface ia still moist/ 


The forest was' reserved’ in 1901 and since then has been co mple tely 
closed. Cultivators were edacted. It is quite evident that in the neighbour- 
hood of the fields grazing was very heavy and the soil was eroded. Here 
vegetation is still very sparse but elsewhere it forms a very fair oovering to the 
sail, apart from the recks whioh are either precipitous or steeply tilted and from 


which soil disappeared many years ago. The whole association ol plants iB 
s ufficient ly dense to prevent mnob soil erosion, and together form, what may 
be termed a botanist’s paradise as there are numerous species of aromatio herbs. 
The trees are all small and often are bush like. Those seen were : — 

Trees. Juniper macropoda. Widely Bpaoed and branohed to the ground, with 
many of younger age. Pistacia Khunjuk—A few only and all small. Primus 
e&umea— -bush like, Primus cerasus (wild oherryj. Ficus carica, willows. 
Walnut, Ash, planted with the help 5f irrigation. 

I 

Bodies. Caragana Gerardiana and Antigua : Gretna poputifoUa , Ephedra 
vulgaris, Bariar, J Budleia: t Withania coagulans, (at lowest levels) Salvia Kahulica 
—Convolvulus spittoons, Sophofa j Gaijithii- 

Onuses. Jam, Sdccharum munja, kotdh , 

. Nari ( Arundo donax) 


„ .Salyia (2 speoies). Astragalus, Ferula oopoda two speoies, one with 
large tubular, flower Btemp, numerous oompositae, umbelliferae eto. Artemisia 
brevifolia, Men'ha vulgaris , rhubarb eto. Near the stream there are nepeta and 
the greater mullein, Willows and &tr£ana grass, and various fodder grasses, 
thistles p la n tains , eremurus, Salvia hydrangea, oynoglossum dandelion. 

6-6-W44 Prom Quetta to Nushki. Rainfall 10i' decreasing to at Nushki 
elevation 8000' From 8 miles to 20 miles on way to plains the cultivation 
to the south is unirrigated, and water iB conserved by means of terracing and 
bunding , without whioh it is impossible to grow oereal orops on unirrigated 
land. The hills to the north are barren overgrazed southern slopes, whioh 
often are preoe ipitous. That they onoe were covered with vegetation is proved 
both by tradition and by the natural oover on the Hazarganji reserve, of 
whioh a separate description has been given. Attempts to a&orest the Ohiltan 
reserve have been abondoned as both oostly and ineffectual. 

There is evidently considerable 'erosion after rain as watercourses, dry 
exoept after etormB, -reaoh the road, whioh is protected by earth or stone 
embahkments/ *■ ■• •* * * • > » < 


Kaiat state j n ^ 8tate from mile 13 onwards the limestone hills are very 
bare and the dry watercourses beoome broader and more stony. The plain itself 
appears to be very stony, but that is superficial, as nnderneath the surfaoe the 
soil is good loam. The reason for the exoess of stones in the superficial layer 
u the removal by the action of r iin water of the lighter constituents of the 
soil, the stones being left behind. The plateau is grazed heavily as well as the 
hills* and the^ small bushes or plants oonsist of xerophytio speoies of Sophora 
grtffUnti, Alhaoi c mrlortm, Artemisia brevifolia, Withania doaqulans and their 
assooiates There is a very little terraced and embanked cultivation; some- 
times, the 'fields Have been properly levelled, but no provision has been made 
* or damage, an ^ the embankments have boon broken in the infrequent 
but heavy thunderstorms; this breaking of the bunds by storm water was very 
noticeable when X$ams along the main valley on 9.nfl May from the Bolan 
pass. 

t • 

am told that that the land is ploughed only once or twice after rain in 
the winter whioh is ^sufficient, as for proper dry cultivation elsewhere it is 



onBtomaryfo plough repeatedly* once after each fall of rain. There is a very 
sparse population? no trees are left on the hills and the numerous oooliss 
employed on the roads are burning Caragana and Artemisia, bushes as fuel. 

1 1 i 

Further to the west the toil becotoss more sandyand the platen more 
barren with more eigne of erosion. The hills are very bare There is a good 
deal of MusfiJcabd " cultivation (unirrigated). The fields are terraced and em- 
bankments have been broken at plao» by this year's rain. The oropB of wheat 
are very thin and the stalks are only from one to two feet in height (Kanak 
height 5,1740. The villagers have inode no field drains, nor do they appear to 
bring the water from the hill slopes to the cultivated fields by meanB of surface 
drains. A Bheikhwasil village there is a little water in the river. Withama 
coagulant and very thin andBhort grass from the main speoiee of a very eaanty 
flora. The weed harmal (Peganum hnrmala) is found along the roadside. 

The road then rnns paralled to a small stream in the bed of whioh axe 
Tamarisk durieia bashes, oat for fael. The limestone hills are extremely barren, 
bnt even here are widely saparated WUhania and muoh browsed plants that 
would improve on closure to grazing (AJhagi camdorum , bcrberis , Sariana vary 
thin grass eto.). „ 

Then follow wide uninhabited plains oovered with thin busheB of 
Axtemisiu, brevifoKi t Haloxglon grifitihii, widely separatad one from another. 
After rain thin gr&SB and small herbs come up only to flower and wither very 
qniokly At mile 86} from Nnsbki there is a small river bed, with some water 
in it and for the next 8 miles the road ia under repair, having been breached in 
several plaoes by the winter and spring rams as the oulverte were too small to 
take ‘the exoessive quantity of storm water Between miles S4 and 38 from 
Nnshki the embankments of the field are substantia! and yet they have been 
breaobed by the floods It » strange toeee "duet devils" whirling on either 
side. Mnoh of the country is true desert with only scanty spiny plants and 
Withama coagulant. At mile 82 there is a village with large level embanked 
fields and the beBt wheat we have seen lately, but the embankments have been 
broken by flood water. 

At mile 71 from Qaetta the roadtonobes the Kaisar reserved forest. Eleva- 
tion 4,900', to6,260 r area 220 Bquare mileswhioh was reserved in 1940 bat has not 
bean oioBed to grazing, formed of indurated sandstone rooks with veins of oaloite, 
with very little Boil and the thinnest of plant cover. The strata are bent and 
twisted in every direction by the forces whioh raised the hills in tectonic move- 
ments. The Bmall bashes, never more than a foot in height, are heavily brows- 
ed and consist of Artemisia, H doxglon and thorny plants widely separated one 
from another. There is a fur quantity of grass (sila) KoUth,J*m andiSfaw 
growing in isolated tufts to a height of 9* to 18 r . Prunus ebumei is present as 
a muoh browsed bush. Buhbarb eto. 

There were water, oleander and pilchi bashes in the utdlah at the foot of 
the hill. Bo ad completely broken at 5 or 6 plaoes a few miles to west of 
Galangnr by floods from the barren hills, nnmeronsonlvsrts exist, bridges have 
been built to pass the floods down. 

io-s -1844 From Nushki aoross the bed of the Kaisar river withlittle water, 

which fans out on reaehing the plain rather like cho in Hoshiar- 
par. Ite waters are lei - on l to wheat fields and held np by embankments. 
There are Rhasyi strict i boshes und little else. Farther on on the edge of the 
plain and below the hills the stony gently s 1 o' pi n g- plain oarries a 
very thin atooking of A'riemista, SKvsga strict a , Halo xylon 
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storm water 'from the torreutB which’ oooaBionally diiri&k &3wH4rP8pa1® v lTOm 
the hi )ln (b) karez under ground artificial ohhannels. There was water Btlll 
Th’the'bed'tef ’huUaht wHich had 1 'flooded 'in i the ifciuterhnd.-/hrolWh tfeej 1 bunds of 
enibanke'd^fiSld&l ‘J* 1 ** liLl ,r 1 > wli'itl J '.f i n r j I i . // borwno ’'Ihlgif enJitJ'ib 
-('■>*} -’ii ' Qj i/f 7 I 1 mi La r, hjiN i.i*, ij'iimi lln .wVii'vn ol uWiuibViL 

Fael - At Ahmedwal railway fetation Ijherb da //a /firfiwooddduwjpo^ftJjpnt 

1 500 maunds formed of the roots of the Taghaz ( Ilaloxylon ammo- 
'dehdran) >a\ dwarf tree L>;- From r the feWfBhootBfaudjbraiimh^jiji b^b that the 
'trees' ha-ve been: loppe’d-for firewood, by desert tribes jfo^ tjjp y ^ ms fa Jj^om 
-the annual rings «jm' the, root ptooks many of,, the trees wmet jjvjBr ,2^ ‘^e^ra of 
«age. ilt” seems:. to 'be quite wroug-to rob,the|desert, of pipe 
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of Stockia brahuica and Bmall Bushes of ephedra sp., Perlploca dphy]fy f j we^ ( /gfjen 
The bashes are browsed— are about 3' in height. From the abanaant' signs 



grazing, l am strongly ot opinion _ 

erosion after : the lagt heavy rain is due to the destruction of thb'il&tfiial'tyllge- 
■ tation by expresively heavy grazing and hr iwsin’g There' ire villages 'id /the 
maip valley which may account for the very ho ivy grazing. The 7 whol'e tract 
should be protected forest, dosed in rot ition. To the $outh ate f 'ifery rugged 
Steep hills of ‘volcanic tnp with the usual speotes, and' 4v4rywherd 'there has 
been heavy grazing Severe surface erosion COiifimibd Tot a6me‘ mil'et uhtil 
the fields of Mabl ilaqua were reiohed where thin tahfri# is g'rdlvn'iWthout 
irrigation and there are a fair number of old tamarisk anmlatu trees, the soil 
’being ft. stifE elay. ’'There is a well at Shakan wbioh is 50' 'in depth. 1 A fairly 
ektensive area of wheat fields and follows is well embanked >in -’order to 'oatoh 
‘and 3 retain 1 the' w&ter Further on rhe soil beeimes more eaudy and the vegeta - 

tion consists of Salsola spp. bushes and eragrosHs grass in ftlditionito ■ hhloxglon 
ahd’ dlunips ‘6f Pcnnisehm dichofommn otc. Jawaii,- (AlhagL vamdorum) a 
Punjab weed, a plentiful. Andro-jyogbn'mwdatus; a •grask'With'ibugh Ibng 
leave is .common. There is a little Sanehnrmn eilinxae grass (a variety of s. 



expanse 

. 'At'* Chandram from where we returned there is ft good ieoihottaghae 

' 'Hdtotyloti if coppice ‘.■amongst . Galigonum comasum, Penniaeturp diehotomnm, Astra- 
hyreanm, Pyanocifeh’aucherianat and Salsola arbuspula and the soil is sandy, 

l* rnrVnftVl urhfi! XT ttt .*nJ riUiA m i "P/sn/rflumm^ 



fames' 'fttfB ‘<100 1 to' 1 200»"feet (jut height * above the plain. . There is also some 
1 'Gnimbengms (Bledsim Flagdlifiera).. /if thB taghaz trees were dug by the roots 
•ofowfnelithB sand Cannes iwouldiadvanca.' *A large enoampment 5l had recently 
'{bssn-desartSd afterrthe camels' and. goat 9 more -or lesft exhausted the fodder. 
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11-5-idw - »p 0 gjshlnghi by road for 8 miles on the way to Quetta and then 

by am& to north into the KeiBar forest, Ktshinghi fields contains 
quire g00 a wheat. When rain falls in the neighbouring hills it is allowed 
to collect behind ‘iw/fe’ earth embankments along the contour in order to 
moiBten the earth of the fields. All that is wanted is a more perfect levelling 
of the fields and stone escape* for excess storm water. As it is, the banks 
have been broken in the winter runs. 


The hills are of gentle slope oonsist of sandstone rooks shales and 
detritus lightly covered with small herbs of whioh the principals species is 
Artemma, brevifolia, all much grazed and thinly stocked, with the earth 
showing bare between the widely spaoed plants. 

The run off after occasional Btorm is considerable. At Ziaratee 4,000' 
the valley bad been blocked by a series of dams, of whioh the largest was 12 
feet in height with a base of 40 feet, and behind these dams silt had collected 
and arable fields were formed over 8 sores and were oultivated for many years. 
They have reoently been broken in the last winter rains, and rebuilt again, and 
more silt now oolleots behind them but the fields will never be safe until the 
oatohment area is under oontrol. There are 2 very fine Khanjalt trees and 
some tamarisk. 

Crossed the Kaisar river at 4,000' where there is most pleasant oasis , 
of tamarisk bushes up to 15' in height ou an alluvial plain. Last winter a high 
, flood ooonred and out channels to the trees. The area is abqut 600 aores 
and is very densely stocked. It should' be managed on a 20 years rotation 
as ooppioe, l/20th being felled eaoh year and the remainder thinned onas 
every 5 yean. The yield would bs used for firewood, small bailies and for 
wioker work. At Simbgur there is a broad valley whioh has been blooked by 
large earthon dams behind whioh silt oolleoted and wheat was grown for some 
yean. They have been broken at intervals by floods, maoh damage having 
been done last winter. 

In several different valleys, in all of whioh grazing was heavy, dwarf 
bushes of ArtmiHt were characteristic of the vegetation with other thorn 
bushes, and xerophytic plants, the exiguous nmains of a soanty flora. The 
oatohment area.iB in thoroughly bad order, floods in the nullah have done 
muoh damage to embanked fields, and if at any time the rainfal happens to be 
heavy floods will ooour suddenly and with violenco. 


The only possibility of regulating the water of the Kaisar river in order 
to give water to the fields in the lower portion of its oourse would be the 
closure of the oatohment area. If this oannot be dons then partial closure of 
the area on a 2 yew olosed 1 years open basis might be tried, but it would be 
neoB88ary to rsduoe the size of the flocks as far too many animals grass herd,. 
The way baok lay through broad oultivated valleys in whioh fields had been 
oreated behind embankments by great labour and a long continued' deposit of 
silt. Many embankments had been broken in the winter rains and it will take' 
many years to replace the Boil whioh has been lost by erosion. '..Near the 'road 
and railway towards Nushki the usual speoies'.are present in a very debased 
form.Ai'toittjiu, Pgemgcku, Eoksgbn, Rhatya slricla,' Slockk'brahim eto. In 
the river bed tamarisk is endeavouring to establish itself, but has no ohanos as 
it is grazed down ^at onoe. With protection, the rivet'banks would support a 
crop of tamarisk which would help with the looal fuel supply. There is a good ” 
deal of t&rhtna grass (S. dUarae) near Ghdangur Railway station* whioh mcikt 
be of use to villagers. .. 



Road breaches and broken field embankments in upland plains ol Kalat 
are frequent 

12-6-W44 . qjhe stream flowing through Sheikh Wasil gorge had been in 
Betomod to Quetta, In^ t night and was running full of silt. There is muoh 

small tamarisk whioh is now being browsed by a large herd of oamels, and has 
no dbanoe to grow to «.ny size. 


16 - 6 - 1944 . 


From Quetta to Ziarat 69 miles. As far as mile 13 the route 
had been traversed on 6th May. ’ The valley is very badly over- 
grazed and eroded. Many donkeys were oarrying loads of bushes dug up by the 
rootB with the help of piok axes. Juniper trees have managed to survive very 
occasionally on the east of valley, whioh should be olosed to all grazing and 
removal of forest produoe. There was water in the side nullahs, as recently 
there hn.» been heavy rain The head of the valley was oroseed at mile. 18, 
where erosion is very severe and the slopes are bare owing to very heavy grazing. 
The next valley is open and barren with a very thin and sparse oovering of 
dwarf Artemisia, Caraganu and Sophora. Overgrazing and browsing have ruined 
the hill pattures. Closure is the only possible cure for erosion, and without it 
there will never be any possibility of reoovery. The valley is floored with olay 
and limestone rooks, whioh are frequently oompletely barren or olothed with 
some Artemisia, Caragana and Sophara bushes and a very few dwarf Juniper and 
tamarisk. It rained and the road was dangerously slippery. The scenery was 
desolate and unpromising in the extreme, and there is no doubt whatever that 
conditions have become muoh worse in the last twenty years. 

We oroseed the Kaoh nala whioh was in slight flood. The bed is full of 
tmarish whioh ie muoh browsed. The fields are well terraced. The hills are 
bleak and oarry only a very few Artemisia plants and small bushes. Gradually 
the vegetation of the valley improves, but the high limestone hills are still very 
bare: some old multilated Juniper appear and the soil is better oovered with 
Artimim and Caragana bushes at Warn Kotal, where the- watershed is orossed 
at 7,616. The Inspector General of Forests in L940 suggested that the whole 
valley should be reserved to form 160 square miles of forest Grazing is heavy 
and reservation will not be easy. A .protected forest would be sufficient provid- 
ed that at least l/3rd be olosed permanently at high levels rnd that grazing be 
rotated in the remaining 2/3rdB. This would avoid the diffioulty of fixing the 
rights, permanently and might, if neoessary, precede reservation, without 
prejudicing it in any way later on. There is a heavy demand for Juniper poles, 
but as eaoh tree is at distanoe from its neighbours that deman oarinot be met. 
There were illioit fellings two years ago for firewood here and below Pil reserved 
, ' forest whioh have done harm. The best that can now be done is to issue 
permits for branoheB and shoots for building timber. * 


PC reserved forest. 


Elevation-7500 -9000 f . Area-1280 aores. Situated on north 

. east slope above Warn fields on steep slopes with limestone rooks. 
Fairly well stocked with Juniper trees, many of them top dry. Toung seedling 
M. e < were actually discovered. Their is a fair stock of bushes — Prunus 

tyurneu, taroganayephedra, Ribes orientate eto Eremurus was in blossom. The 
sou has beeh retained in place and there is no avoidable erosion At Warn village 
fields have been formed by diverting the silt laden ourreut, and are irrigated. 
The undermaroated scrub forest near the road and elsewhere is heavily over- 
grazed. Rain fell and the nullahs ran at onoe with water containing thiok silt. 
Further on towards Kahn village erosion is very severe and the whole oonntry is 



overgrazed. Then us fine terraced fields. The open valley leading up to 
fta-mt i a bordend by massive limestone hills, whose ban surface is relieved. by , 
widely s ca t t e r^ Juniper trees, until towards Ziarat Juniper is common both ' 
on the hills and. on the valleys* 

ii. 

Zargat Reserved forest. Area 2,760 acres not divided into oom- 
lT-o-iBw. Elevation 7,740 to 9,270 feet. Underlying rook massive 

Hmaatnna, often exposed on slopes and ridges, elsewhere covered with small ’ 
boulders with a fair amount of soil. Reserved and olosed to grazing in 1890< 
It was formerly oostomary to issue permits for grazing all animals on .payment 
of fees, but this has been stopped by the present fonst officer.. Then is an 
opencropoiold, and frequently top dry, Juniper 'which are brauobed to the 
ground. Then is a very little regeneration and some quite small seedlings were 
seen, but there are insufficient young saplings and treee to replace the old cron 
within any reasonable period. There are a few aeh^JVaamtw santhoxyloidea) 
some almo nd [Prunus ebumea) bushes, Spircea brahma , Caragana , Astragalus, 
Daphne oleoides. 8eed of Prunus ebumea sown over a generation ago has at 
one plaoe given rise to bushes whioh are about 5 feet in height. ' The ephedra 
bushes grow best under the shade of the Juniper There is muoh thyme, many 1 
eremuruB and Momia persiea plants soattered tufts of grass and minor herbs 
whioh give a partial oovering to the soil, grass, like ephedra seems to grow Best 
under the shade of the Juniper, where earth has accumulated* The ephedra 
has been only partially exploited owing to Jabour difficulties.' It is customary 
tobarveBtitonly when the sap is down from October 16th to March 81st. 
Snow interferes with collection. . , • 

• i 

It was interesting to see the effeeot of stone oheok dams built over a 
generation ago; probably when the forest was first reserved. They have 
arrested a fair amount of silt but not enough to fill them, whioh shows that 
little erosion has taken place in the part of the forest immediately above thorn 
where there is a fair Boil oovering of herbs and plants: generally however there , 
has been much surface soil lost by erosion except where there is sufficient 
protection afforded by Juniper trees, bushes, grasB and herbs. The roots of 
some of the Juniper trees have been exposed by the removal of the soil, and 
in the open mnoh soil has been lost. I saw dropping of horses, donkeys, 
camels and goats, none of them recent, and I am of opinion that in the past 
closures baB been more nominal than real. ■ No animals should be permitted 
to enter the forest, even to oarry wood and ephedra, and if any permission for 
snoh transport be given the animals should be tethered along the roads and 
not allowed to graze. 1 

* 

h-s-mm, Batsirgi Reserved Forest. Area *7,860 acres, elevation 8,000' to 
10,144'. On limestone oliffs aud a rolling upland on the north east 
tide of the Ziarat valley. Reserved in 1904 and olosed to grazing. In 1910 
the western half was opened to all grazing and nomads have established oamps 
in the forest. At times permits have been issued for grating in the olosed 
portion of the forest The open portiou is thinly stocked -with Juniper with 
open stony gladsB in whioh there has been muoh surfaoe erosion. Each old 
Juniper tree stands on a small platform of earth and hnmus whioh shows the 
former ground level. A flood 12 feet in depth came down the nullah last 
winter. The dosed portion is in somewhat better condition in that there is 
Borne oovering on the soil. At‘Bano there is some excellent cultivation with 
a pipe from springs up the hill and pea fields whioh are irrigated by. flood . 
water after rain. The fields have been formed by diverting silt feden water 
eo that it is deposited behind Ugh stone walls and this soil is very fertile. 

• a / I * 

The nnllahoame down in heavy spate last winter, 'but did no damaged to 
the fields whose situation is ptsoarious. Beyond Bano the hill is steep and the 



Junipers are bid and scattered. There is very little vegetation, . a few Prurm 
ebumea and Juniper bashes having survived the effeots of heavy goat and sheep 
grazing. The rooks are everywhere exposed,' and that a great deal of Boil has 
been lost by snrfaoe erosion the exposed dry roots of the old Junipers testify. 
Elaoh of theBB did trees iB helping to hold up the rooks but when they go nothing 
will be left to prevent avalanohes and floods. The forest has been ruined by 
the pernicious, voraoious, distruotive goat, whose ability to destroy is equalled 
only by his feoundity. Near the top of the hill the slope is more gentle and 
there still afce bashes, herbs and some soil. From the top of the hill the view 
of ’Khalifat and the Ziarat valley is very fine. On the right of the valley there 
iB muoh obvious erosion. The floods have beoome more violent in the past few 
years, as is proved by 'the. way in whioh Juniper trees still stand in the stony 
beds of the nullahs, whioh obviously at one time were quite small ohaunels, able 
to drain away the moderate volume of water whioh oame from the forest in the 
infrequent stornis. 

P \ 

The whole vtllley should be formed into protected forest and either the 
goats and sheep Bhould.be got rid of or the grazing should be oontrolled. The 
grazing grounds should bB dosed in rotation and the numbers of animalH should 
be limited to those whioh the vegetation oan support Had this polioy been 
adopted 50 years ago the problem of soil erosion would have been far less acute. 
Across uplhnd down with spiny acantholimon , Astragalus, thyme and very old 
Juniper to Gurgut Warg. Books have everywhere been laid bare by sheet 
erosion. Opposite- arb the Yaya, Rasa hills on whioh there iB muoh Juniper 
whioh might be reserved as foreBt, 

The return journey lay through the olosed portion of the Batsirgi 
'Reserved forest. In ,1925 1 found that protection in all olosed reserves had 
been excellent i but this forest has suffered from vary heavy goat grazing, as for 
-Boxhe*yearB, ahd in fact until >2 years ago, it has been customary to allow grazing 
dn permits. Sbzne thousands of sheep and 'goats, belonging not only to local 
‘graziers but to nomads, powindcts, with no rights, whatever come from far 
distanoes.'to graze here. Tears of striot closure 'to grazing and browsing'are 
now Required to restore ‘the ground' flora, 

80 - 6 -ibm. To Bhaidan Reserve' forest with* Mr. Bond, to see pyrethr um broad- 
cast sowings in old cultivation at 8,500' attitude.- Rainfall prob- 
Jfchly 12 V Forest’ is J uniper— Pntnus eb'urnta — ephedra — 'Artemisia — eremurus— 
'grass, thyme,. Marina — association- Plot — where pyrethrumwas eownwas thinly 
cohered r with • dwarf artemisin maritina. 'Results nil, 

The Forest Officer will arrange to plant in August 5,000 pyrethrum 
plants on raised bads at two poltB sleoted by Mr . Bond. 

Plot (a) in Morina association. 

Plot (b) in Artemisia association. 

. . T**® objeot iB to see if pyrethrum will grow without irrigation when 

the rainfall is greatest in Baluchistan. 

• Permits were issued for grazing up to 1941 from the effeots of whioh it 
will take long for the forest to recover. The ousaras are in a muoh worse state 
as the Boil has completely disappeared from most of the area old Juniper 
Btand on bare rook. 

. through Zargat Reserved Forest. On steep limestone hills, 

, Jumper of various ages , mostly old, with a good deal of fallen dead wood in 
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the more remote puts, which is oolleoted for the Ziarat fuel supply. As usual 
permits had been issued in the past to grass all animals. Up to date permits 
are issued for animals oarrying firewood to graze in the forest while wood is 
oolleoted. This permission has been muoh abased, and no animals should be 
tatlran j t o m the r oad whioh traverses this forest The remote forests are still in 
fair order, but the more acoe.sible portions are overgrazed and muohsurfaoe 
soil has been lost by erosion 

All reserved forests near Ziarat were properly proteoted when I last saw 
sham fo 1926, but for some years past and until 1942 they have been overgrazed. 

\ To BatBirgi Beserve Forest, seen on 19th May also. 

21 - 5-1944 The Mission Workshops took dry Juniper in 1943 for making 
pencils. They have now been given a permit for 6 lorry loads of 
wood. The trees were not hammer marked as no hammers were in stock, and 
'thd'Forest Officer has ordered Borne but they have not been received. It is 
essential that everyBtump^shall be marked, otherwise no possible oontrol can be 
*Ofifeotivei* fi " - ‘ * i*- 

4 r* w 

Thfe stiflfipB are out at about 2 feet from the ground whioh wastes the 
’ 'test 'part' Of 'the"tree. All trees in this forest are badly branohed, and only 
short logs of bh& straightest trees oan be of ubo for making penoil slats. The 
logs are out with an aze instead of with a saw, whioh is wasteful. Ooutrol is 
ezeroised at the ootroi stations and payment iB by weight, as there reoorded, 
formerly at -/2/- per maund, now /-4/-. 
ir i 

At Saleh Sakhobi there are fields to whioh is attaohed the right to graze 
81 sheep 'aiid 'goats, at -/l/- per head eaob, annual payment of timi, over 640 
aoreB.v ‘We met two herdB, the first with about 70 animals, the aeoond with 
3b.* f The 'animals graze mostly in the lower parte of the valley whioh are bare 
and eroded, bnt they wander over the whole area. An inoidenoe of 31 animals 
for 640 acres showB what the Settlement offioer’s assessment of what area was 
neosssary per goat viz. 20 acres: the Btate of the a&tohment area and today’s 
evidence shows that far more animals have been kept : possibly after oorreoting 
the record of rights, whioh should be verified. 

At Kn.in.ia.nfii ore the remains of Moghul fort: it ie doubtful if one 
could he supported here now. There are very fine terraced fields, at Saleh 
Sakhobi, where every drop of spring water is utilised, and even then there is 
nough water for only one quarter of the area at one time. 



Glohkr ‘Reset be Forest. Sefoi on 15th with 3P, A. and 'on '22M ’Map," 


22-5-1S44. a forest reserve on both'sides' of 'a'stfeep 1 valley ’of limesfcdn& to'oks 
on which is juniper forest) in whioh the majority of the trees are 
very ‘old. There iB a disproportionately small nurbb&t of saplings and young 
juniper trees. The forest on the N- W.' slope ‘is very'' muclrbefcter 'stoOked'than 
that on the B* E slope, where many of the old trees are* half dry’ and Btagihead- 
ed. There is a fair quantity of ash trees’ and bushfes, primus , spiraea, bcrberis, 
eto. in the portion dosed to grazing 1 ' rights, but in the* last mile 'below 'the ridge 
where villagers have rights to graze there is very little ground cover. 

The M. E. S, have made check dams to -hold up the rainwater along 
the nnlluh bed, which are apparently of some little use, as when seen on 16th 
after rain they were either moist or oontaincd a little water. 

, , Photo 3. Much grazed gusara at itaat hill, Gohar, Juniper and spiny 
bushes,, c har acteristic of 'the looality, altitude 10,000, some grass and sjnrqea 
in crevices in the rooks. 

, Photo No 2 shows Shinshobi peak with Sarakhezi guzara whioh is .sug- 
gested for reservation. The upper portions consist of limestone sheet.rook 
from whioh the Burfaoe Boil baB disappeared, but it persists on slopes to the 
south and in the, lower portions. The Juniper trees, much browsed bushes and 
herbs ding to the crooks in the rocks and to the slopes, This is typical of 
almost the worst type at guzara forest that is proposed for reservation or for 
dosure to grazing in the neighbourhood of Ziarat. 


The eroded slopes to the North west of Batsirgi forest are less well covered 
with trees, but the soil is deep and although it is eroded dosure would bring 
about an increase of bushes, herbs andgrnsses. Several miles of juniper forest, 
however degraded, should be demarcated on both sides of the Quetta valley. 

' The present reserves form ohly Elands in a sea of forest that should be protected 
a!hd managed properly. 

m * 

Tkat hill 10,248'. 


Ve get at io n. Juniper. Much browsed Prunus eburnea, and eatoneaster , spiraea, 
tbyrn'e, bremurus , Morina spiny acantholimon bushes ( astragalus ) 
caragana and minute herbs, viola etc. in the cracks between the rooks. The 
Jiiniper becomes d straggling tree of bush-like habit and sends its roots many 
yards from the parent stem in searoh of moisture, each tree being widely 
separated from its neighbour as iB typical of an arid climate. 

, Back along the dollar vdlley along a disused bridle path whioh is stony 
ana out of repaid In spite of this there, has been a good d( al of animal traffic. 
The juniper trees are df ten very fine for Juniper up to 10 ntid 11 feet in girth. 
This yalley is quite well wooded and theta is a fair amount of shrubs and 
bushes. 


93-6-1944 rj-v^Tv 1 ^ OKauter forest in Loralai District and book by lorry. The 
, . ® l * )1 Dietnot ef tends to the watershed. The road is brodered on the 

'north by. the Batsirgi, reserved ‘forest, hnd on south by the Kato guzara which 
is open to all sheep &n& 'gofctb e'tc. grazing. The jjuzara forest is on steep 
limestone slopes frota miany of whioh 'the soil has disappeared, hut it contains 

if protected .from 'grazing Would recover a great deal .of 
itk ‘former ‘fsrtilrfy. . It should bb'ddmarpitk 


*•1 

liomlai Slstrlot* * 


on a 


^o the Etlst of lihe wate^shbd 'the road runs 'through* vary ‘fine 
rfa'turalsdeiiery With high preSipitdus limedtonerflifis bordering 
Hey whioh is covered with fine juniper forest fdlliof tall x'aragaha 



gerardiana and berberis busheB ablaze with golden blossoms, the ground being 
carpeted with pink and yellow ertmrut lillies in a green carpet of heibs. A 
very pleasant ohange from the forest nearer to Ziarat. 

These forests, Karbi Kaoh and .Khumak, will be visited and examined 
in later on. However I oould not resist the temptation of olimbing up 
to the olifis to take a photograph of natural untouohed forest, when 1 found 
numerous signs of recent goat grazing, for whioh the fotOBt guaid should 
or dinari ly be summarily dismiBBed-explanation week. 

Later I was told that until 2 years ago it had been customary to permit 
grazing eaoh year 'for one month. 

To Ohauter forest as far as the spring and the gatti at 8,265'. A 
good juniper forest in the lower portions, thinnnig out on the limestone 
hills on either side. Usual association of ash, wild almond, berberis, ephedra, 
spiraea, lonicera, sphora , carayana and a little grass £t has been customary to 
allow Bheep and goat grazing for one month, but aB ephedra m an important 
orop and is eaten by goats, no goats Bhould be grazed here There is a good 
deal of surfaoe erosion and it would be much better to keep the forest closed 
to all animals if the villagers consent 

Gums. The whole oatohment area oi the Baznli Narai Valley consists 

of thinly stooked, overgrazed juniper forest, and should be demar- 
cated. So should the guzara to the Boutb as far as the Loe Ghar peak 10,213' 
and the valley oalled Wurlum where there is very heavily grazed and eroding 
juniper forest with a much-browsed plant association of the speoies noted in 
Ghauter forest. Also the valley on both Bides of Nishpa. 

Note — When demarcating the new forests great care should be taken to keep 
the boundaries two hundred yards from reoorded cultivation. Aooess 
should be given to springs. Where there are rights of way grazing 
should be permitted by animals where in transit along the rood up to a 
distance of one ohain on eaoh side of the road, even when the forest has 
been dosed to grazing. 

. • 

I should Hike the top third of eachontahment area or watershed to be dos- 
ed permanently and the remainder to be open and dosed in rotation, and at the 
same time the flookB should gradually be reduced to the numbers whioh can graze 
without destroying the vegetation, if that be poBBible whioh I doubt. 

It is obvious that at present, throughout the area traversod from and 
inoluding the Ohagai Distriot to Chiuter, the flocks are far greater than the 
vegetation aan support. If a permanent reservation o( one third' be not 
aooepted then the whole should be rotated in order to permit of the vegetation 
recovering during the period of closure, butthiB wi'l only be a palliative and 
not a permanent cure. From what I have seen the ground cover should im- 
prove considerably 6 to 10 years, depending on altitude and rainfall and on 
proximity to cultivation. 

Some areas are so heavily eroded that nothing other than permanent 
olosnre oan afford a cure. The son of Khan Sahib Shahbaz Khan Sardar of 
the Vaneohi tribe whioh possesses' exclusive grazing rights here flays that there 
hctB been mooh migration to other regions, the met) retaming for harvest. 
He acknowledges that something is radically wrong, with the grazing regime 
of this tract* He volunteered the information that the floods in the stream 
were, now so severe -as to harm the Khu&hkaba fields. He suggests the sub- 
division of the summer pastures) and says that there is ample grazing in the * 
Winter near Harnai* * * 
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* Ephedra .vulgaris grows 'into a bush of considerable size, on'e'measured 
today bung 6 ; 6'' in height, but this is not usual. Where not grazed 
bushes of 8 to 4 feet in height are common. The goat browses on them', but 
not for preferanoe, as he prefers other bushes and shrubs. The sheep is said 
not to eat the ephedra . 


Ephedra is found commonly under juniper trees) and' under busheB 
rarely in the open, and the reasons appear to be (a) its preference for shade (b) 
the infertile nature of the open glades from which the top-soil has "been lost by 
soil erosion. Chaudhri Mohd. Bnlaiman Khan, while we were considering the 
' ephedra’s habit of growth pulled up some young plants in Ohauter forest whioh 
appeared to be Beedlings and found that the plants were connected with parent 
plantB by underground roots and were themselves throwing out underground 
shoots (rhizomes) in a manner similar to oouoh grass, from whioh freRh plants 
were produced at the nodes eveiy few inohes. He will now arrange for an 
experimental planting at onoe as it is most important to discover a cheap and 
easy method of increasing the stocking of ephedra in Baluobistan. Beeds should 
also be sown when ripe in proper nursery beds, {ephedra is now flowering) 
The bashes were out heavily in 1941 and by next autumn will have had 3 
years’ rest and have grownwell and are ready to be out again. Goat grazing 
is very injurious to the growth of ephedra for drugs and no grazing should be 
allowed in a forest about to be harvested. An intervals of 2 years between 
cutting is essential : 3 would probably be better. 


S 6 -G- 18 M. 


Karbi Each reserved forest. 


Part was Been on 23rd— vide notes. 

• ' The part now seen near the Kotal pass on the Ziarat-Harnai road 
was in muoh worse condition, having been grazed in the past. 

The ash, wild almond, curagana, lonicera, spiraea, berberis, ephedra , 
eotoneaster,- briar rose, cherry eto. bushes have all been browsed, there is tittle 
herbage, ohiefly thyme, acdnihotimon , s^iny-astragulus and morina whioh are 
not liked by cattle. Also crmurus lilies, artemisia eto. 

The forest,, however, is generally in better order than those nearer to Ziarat 
and paTtB of it ate well atooked. There are top dry Juniper trees, but not 
many dead trees of quality suitable for pencils. There iB a fair quantity of 
epjieara, last out in 1941, , and some of the bushes have sprouted sufficiently 
to bg out again, ,bnt many have been so browsed as to be unfit to yield a crop 
of twigs for distillation. 

At ; Chanter is 'a reserved forest, the interior of whioh was seen and 
described on 23rd May. The lower slopes are quite densely aovered with 
Juniper: the uppsr portions are very rooky but bush'** and some Juniper 
persist wherever they can find a foothold in the crevices of the rocks. The 
guzura forest iB in muoh worse condition, being heavily grazed while the 
Juniper trees are lopped and mutilated for fencing and rafters. For some 
miles the gwara forests contain soatered and muoh multilated juniper, the 
soil oovermg consisting of muoh browsed almond barberies and caragana bushes 
with artemisia, Witk<mia cnagulans, Mentha sylvestris and Sophora grifithii 
The country is dry and vegetation more sparse. The river bed is broad 
and stony ,ynth several, ohannels. After crossing the stream bed the country 
has a barren appearance but there is a go.od deal of olosely grazed grass and 
scattered spiny hush'Bs of convolvulus, aeavihoUmon, artemisia and a very few 
caragana. The, hills on both 'sidles' of the very open valley from mile 8 towards 
.Harnai appear from a distance to he very bare,' hut there is nevertheless some 
low vegetation. Even here rotational olosnres would permit the grass to spread, 
A little further oh the ooarae tufted grass is muoh mbre plentiful, the reason 
being that there is no water for stook. 



i 

’'Cultivated fields in -a nullah bed ,.had beem-very cleverly built with silt, 
irrigated by a r p«mna1 in floods on -the right bant, with an ample esoape for storm 

water along the left bank. ' ■■ " - 

< ' *■ ‘ ’ 

* i * * 

At Zindapir levy tower 22 miles to Hnrnai, there is a gorge with scattered, 
looped and pollarded ancient olive trees. The-forest has disappeared and erosion 
is as bad as it can be on these hills of limestone detritus. Dukuna reserve has 
been closed for 40 years. It is practically a blank hill side with a few scattered 
olive trees over 60 acres hardly distinguishable from the surrounding waste when 
one is at a distance, but on climbing up above the levy tower is found to be in 
rnnnh better order. There is plenty of grass (Cymbopogonjwarancusa) and the 
olive trees, which evidently had been heavily pollarded 50 years ago, have grown. 


Evidently in ancient times these valleys were covered with olive £orest-now 
they are eroded wastes and rode slides. There was ft good deal of goat droppings, 
in the portion inspected. 


86 - 5-1944 


To Kala Ghowazhi village and back, where there are sulphur 
springs and fish in the stream. The broad 'valley above Harnai 
has a Btony floor subject to occasional floods. The most conspicuous features of 
the thin vegetation are Bhatya strata and Withdnia coagulant bushes, dwarf palms, 
Aeantholimon plants. There are also much grazed. Vtlex -negundo bushes. 
Saccharum munja (variety of ), spontaneum and coarse fodder grasses. There are 
rice and wheat fields irrigated by water channels bordered with shishnm, mulberry, 
beri (Z-Jtyba) trees an vines. From every mud hut and house goats were emerg- 
ing as we passed. ' In the evening discussed 'with Major Pinhey, o“B. E., toe 
Political Agent, Sibi, with toe E. A. G. and with a local Syad the -grazing question. 
The E. A. 0. spoke of local grazing customs and agreed that pastures were insuifi* 
dent and needed closure for rest in rotation, He spoke of Afghan immigrants to 
winter pastures. He said that local villagers all say that there is less rain nowa- 
days than in former years. Major Pinhey says that the winter are less severe in 
that lesB snow falls. I attribute this to increasing desiccation on account of soil 
erosion os toe water no pours uselessly over the surface of toe soil and removes it 
as it is no longer protected by vegetation-which has been far too heavily grazed. 
The regulation and rotation of toe grating are esseUtial in my opinion. 


_ . M .. * To Ziar Tar/mg at foot of Warn Tangi forest along stony broad 
valley between low hills formed of pebble beds with some species as 
noted yesterday. There are many hundreds of acres of Vitex n egundo coppice 
which shows toe amount of surface water,' and probably of underground water in 
tiboB nullah . It 1b used for rooting and for fiewood of poor quality and is only 

occasionally browsed. There is a little Saccharum dliare, a good deal 1 of 
S. offieinarum grass and Ptriploca dphytia (bala) and much, Cymbnprgon 
JaUktraneusa {Sham) grass. Towards toe hills there ore scattered shisham trees 
showing still moister conditions, some Zizyphus bushes and Sanaita {dodonea 
viscosa). 'With closure it would be possible to increase toe shisham by catting toe 
roots which would rive fresh shoots: possibly also by stump planting , but tins 
would have first to be tested. This forest might'be reserved. 


Situated at the foot of toe hills in a broad stony valley down 
’ which water pours after rain. Elevation 8,600’ to' 4,100’ above 
Bea level Crop. Scattered shisham; Pistada - Ehamuh and Jfobtdica Tecoma 
wuMala; Olea cuspidatd; .with some Zieyphus jttjuba; much Vitex neguhdo; 
a fair amount of Dodonea viscosa . much Periploca aphyUa and Saccharum 
ctlZtare'and offieinarum and Cymbdpogon and dwarf palm. In 1942 
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trees were felled lor the Quetta fuel supply, but felling obviously 
was -very slaobly supervised, the stumps ’are very high. Opportunity 
should have besn taken of the demand to cut all mutilated skisham and other 
trees flush with the ground. 

The Shiskdm olive, teeoma, beri trees eoppioed,. but old Khimjak stumps 
are dead In July last Ch Mohd Sulaiman Khan found that the ooppioe 
ehootB wete all browsed. He insisted on prop *r protection 1 rum grazing and 
the forest has sinoe greatly improved The better skisham 2 years old shoots 
are 8' to 12' in height and root suckers have appeared It would be as well 
to plant out shisham stumps experimentally in the moister places, using Vila e 
negundo bushes as nurses, as below them there iB some earth. Some 
Prosoposis glandulosa sowing at the top of the forest were successful some 
years ago, but the trees are small and 'bush like. They have given rise 
'to fresh * shedlings naturally lower down the nullah bed Bhabbur grass 
( Eulaliopsis binata ) was found whioh is used for ropes and, in the Punjab, 
for paper making. Warn Knoh (Warn mean terror) lies at the junation of 
two nullahs at about 6,503' and is a narrow strip of thinly staoked olive 
. forest on both sides of these nullahs, and main stream Water is plentiful. 
Yast gtretohes of guzara surround the forest Ghrass {Cymbopogon jawarancusa 
and Eulaliopsis binata) grows plentifully The olive is very old the trees were 
pollarded before the forest was reserved 60 years ago There are very few 
young olive trees. There are a few bushes of Daphne olioides and some dwarf 
palms. On the left bank are wild grape vines whioh cover the olives and 
traditionally are due to a Saint who ordered the vines to remain where they 
were when they were going to olimb the hill. There are no olive trees avail- 
able for firewood supply of Quetta The forest has been grazed regularly for 
part of each year, although it it, supposed to be olosed. The soil at any rate 
ib protected from the eroBion satisfactorily and its condition is muoh better 
than in the Dilkuna gorge where grazing has been followed by wholesale 
erosion of the soil. 

ss- 5 - 1944 , citmate. The climate of Baluchistan is one of extremes with severe 
• odd in the winter at high elevations and intense heat in the 

summer at the lower elevations, particularly in the low foot hills aud the plains 
where shade temperatures, reaoh 126 F At higher elevations the day tempera- 
tures are high in the summer but the nights are always cool. In the winter 
the olimate is cold and snow falls Long periods of drought and high winds 
are particularly unfavourable to vegetation. 

itainfaii. The rainfall, increasing with elevation, shows marked variations, 
depending on situation throughout the year. Usually the wettest 
months are^ January, February and July, followed by long periods of draught 
which occasionally are broken by storms of tropical intensity when much rain 

falls in a very few hours. Some statistics of rainfall taken from recent reoords 
are of interest : — 


Place. 

Altitude 

3 any 
1942 

Feby 

1942 

July 

1942 

Total. 

High daily rain. 



1 

1942 

1944 

Bibi ' 

Alt: 600' 

Normal 

1942 

121 

o' 63 

2.35 

1 

« * » 

4.76 

July 2nd 1.64 


Harnai 

Alt: 8000' .... 

Normal 

1942- 

0.81 

8.30 

1.06 

3 7 

3.07 
10 18 


July 8th 2.12 
„ 17th 2.37 

• 0 m 

• mm 

Lofalai 

Alt: 4600' • 

t 

Normal 

1942 

0.90 

1.78 

0.95 

•2:40 

1.87 

1.21 

l 

9.05 

8.24 

• •• 

IIM " 

1 ••• 

IM 

Fortsandeman 
Alt: 4700' ... 

Normal 

1942 

0.60 

219 

094 

2,39 

2.26 

3.70 

10.95 

10.86 

July 7th 1.74 

« 

Ml* 

■ ■a 
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Fleoe. 

Altitude 

Jany 

1942 

Feby 

1942 

July 

1942 

Total. 

High daily rain. 

1942 

1944 

Quetta 

Normal 

• •• 

• « ■ 

• 99 

• •• 



Alt: 6.600' ... 

1942 

414 

1.99 


9.97 


... 

Nnshki 

Normal 

1.39 

1.36 




Mar 25th 0*90 

Alt: 3000' 

1942 

2.70 

161 

021 



• •I 

Dalbandin 

Normal 

082 

0.96 


3 72 




1942 

1.21 

061 


3.46 


•IM 

MaBtung 

Normal 

0.90 

1.08 

0.17 

6.84 

• •• 

Mar 26th 1.40 


1942 

6.6S 

1.81 

0.61 

1441 


Max 26th 3.17 


• Notably high daily rainfall. 


Pasni 

.... 3.07 

18-1-39 

Normal 

yearly 

6 14 (Mekran). 

Rhost 

... 1.76 

21-2-39 

-a93 

Bpintangi 

.... 176 

26-2-39 

941 

Banjawi 

... 2.46 

'22-3-39 

10-78 

Duki 

.... 2.12 

14-2-39 

9.92 

Banzai 

... s.oo 

26-2-39 

' 10.61 

Shahrig 

mm 2.60 

* 

17-7-29 . 

13.21 

Gandawa 

... 2.76 

6-7-41 

4.26 

Nakas 

... 9.00 

21-7-41 

11.92 

Harnai 

.... 3.04 

21-7-41 

13.34 

Urak 

1.73 

•22-1-44 

13.26 

Mashing 

— 3.17 

26-3-44 

6.84 

Kolpnr 

2.77 

.... 3 00 

10- 1-43 

11- 1-43 

9.08 

Barkhan 

... 1.60 

7-6-44 



so-5-i9<«. firewood depots at LoralaL 

a 

Supply Depot f«r Anny. Xn stock 10,000 centals. Losses sinoe 1937 4.200 oentals, 
discovered at stock taking on 17-8-44, Should have been 
checked annually at least. Reserves and stocks that have not been opened should 
bo whitewashed to prevent pilfering. 8taoks Bhonld be smaller to allow (a), of 
eaBy check (b) of safety from fire. The Army demand has doubled and is 
on 3 lbs. (at Lahore 2 lhs. has bean found to be sufficient and as firewood is 
not plentiful the Lahore soale might be Buggeftted for basis of calc ula tions at 
Loralai). For checking stock of 3oft.=l mannd of 82 lb's which is abont 
right for phuht, olive and Khanjakof which these etooks consist. Form 6, 6 
and 7 written up, » 

» , » 

city n*pai Uspd for retail issnes @ 1/3 and for receipts from guzaras of dry 
.. . . @ Re 1/- per maund. Forms properly maintained 10,666 

centals m steak on 18-6-1944. •* 
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Prom. Lor alai to Gumbaz B. H.70 miles, via Bbagao (4,400*) where 
there is irrigated cultivation with Anar , tobacoo, and aprioot treeB. 
There is mnoh l nara grass Atundo donna in the nvUah beds* The oonntry npto 
date has been barren with dry Bunburnt limestone hills on either side of wide 
valley with scattered shrubs of Haioaylon, 

Duki, height 3,830' is a scattered patoh ef cultivation irrigated by Jnihls 
on the edges of whioh are large willow trees and mulberries} with apricot, melon 
gardens all well walled in. 

On the roadside there are many Prosopis glandulosa trees whioh in the 
tehsil headquarters are spreading, the seeds being eaten tor goatB and then 
germinating. There is a good deal of dwarf palm* some mtula bushes, but the 
oountry is a dreary waste of thinly stocked haloxylon shrubs with a good deal of 
dwarf grass. 


Some of the hills are formed of oaloareous sandstone. At Manzai there 
is a dry river bed with Vitex negundo , Zizyphus, Tamarisk, Tecoma , undulata 
bushes and a few karil trees and CaUotropu procera, Wathania coagulant and 
Bhazya stricta Bhrubs. 

i-s-1944. ' Prom Gumbaz to Nawababad along the flood plain of the Nareohi 

river and then half way up the hills to the North and baok. 


1. The flood plain, 

The Nareohi river wanders through its flood plain whioh consists of 
mud flats oovered with Tamarisk annulatum trees and T. dioioa bushes dotted 
amongst grassy glades, with khabbal (Oyanodon dactylon) and palwan 
Dieantkum annulatum) grasses, with sedges in the damper localities. 

Bilt is arrested and the bed raised where the grasses have grown, as in 
the forest reserve, where grazing is only moderately heavy, but outside the 
reserve the grass is thin and heavily grazed. Most of the old Tamarisk trees 
oould be out, There are some poplar trees ( Populus euphratica ) but no 
regeneration probably due to grazing. There is a lot of good wheat land, 
about one quarter of it uncultivated for lack of tenants. The fields are levelled 
and embanked with i the help of the karrah and are inundated during the 
monsoon. 

Cattle are numerous and are grazed in the waste and in the reserve for 
whioh the rent of 192 aom is Bs. 686 j- 

* / 

The lulls are exceedingly rugged and stony, and rooks are everywhere 
exposed They consist of sandstones with a proportion of lime and limestones 
with a proportion of sand. 


At one time they must have been covered with thorn sorub forest, as there 
are Btill theremams of Phuhi Salvadora wild almond anADaphne. There is a 
little grass {Kotah,Dhaman, Chimber and Khavi some AUiagi camebrum bushes, with 
dwarf palms and Habxybn but the soil has been washed away by storm water, 
mere are muUa and Saccharum ciliare at the bottom of the forest. The Gumbaz 
wserve is really a, grass preserve let annually for Jts. 686/- for oattle grazing. 
The unolaseed forest of 2,5pO aores is open to all. rights, but the land belongs 
to Government. Fees are taken from povinda ’for grazing sheep, goats and 
cameli and the right to collect these is sold anunally. 


w-mm. GnmbaztoGhatipul. At about 8,000’ above sea level, Along the 
\ ,^ge of a flood plain of the Nareohi and Anambar rivers dotted with 
Tamansk annulatum treee and T,diaica bushes, with .grass pasture heavily 

gSBEea. The trees belong to Government subject to' village rights of user* 

1 * 
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' Man y are old and the forest near the hills is disappearing &b no longer 
is it flooded. Browsing is very heavy and is ruining trees. Many Powinda 
hnd Marri oamels and goats oome here in the v inter. 


4 & 6-0-1944. ^t Ghatipul. There is a good deal of drift tamarisk firewood 
whioh no one seems to want. The hills are barren, but on closer 
inspeotion are seen to ooutain some Cupparis and Periploca aphylla. Zizyphus 
nummularia bushes, tufts of Alhagi camelorum and very thin grass chiefly 
Pennisetum orientals - and various Bub-speoies, and Eleusine Jlayhlliferi, and various 
oruoiferous small herbs, on whioh sheep and goats graze. Was 
joined by Oapt, Baker, Political Agent, Loralai. He is of opinion that grazing 
could be regulated bj rotational closures, whioh oould be foroed on, if not wel- 
comed by the local people, but did not know what to do with the vrsI herds 
of immigrant Marri and Afghan f looks, beoause of the political implications. 

6- 6-1944, From Ghatipul to Loralai, leaving the Thai Chotiali flood plain 

■ of the Anoinbar river, with Tumarisk and poor grass behind and 
crossing a waste of Salsolu plants on dry mud flats and passing the long earthen 
bund built with the idea of irrigating the plain, but destroyed by floQds. At 
Baghao there iB much nara ( Arundo donctx) grass owing 'to the ground being 
wet with seepage water. 

7- 6-1944. "Haw Ool. Searl, Political Agentj Zhob and Mr. Mustafa, Director 

. of Agriculture. Tour changed at letters request to go through 

Barkhan to see bunded cultivation and at formers request delayed so as to 
enable me to meet him at Shinghar. 

8 " 8_W4 ‘ To Nargassi 36 miles by lorry and 3 miles on foot and back to 

Loralai, at first along a wide valley bordered by bare hills. 
There are two grasB reserves, Kohar and Spiugwar on the right-not visited but 
Baid to be similar to Nargassi reserve. 

Nargassi Area 6120 acres, Elevatiin 6,280’ to 7,912'. Underlying 
rook: — limestone, shale with a fair amount of earth. Slope moderate to steep. 
Originally formed as a grass reserve, but no grass is otit as there are very few 
cattle, and the Army does not need the reserves as the grass is poor. Powindhs 
and villagers were allowed to graze all kiads of animals dor 3 months eaoh 
winter at @ -/l/- per mensem for a sheep or goat, until 1943-44, when the 
present ForeBt Officer olosed it. 


•There is muoh more grass than outside* 
Cymbopogon jwarancusa ( Khavi) grass. 


On the slopes the grasses are 


In the nullah there is some euphorbia (dwarf) muah Sargassi ( Sacharum 
Ciliare) whioh has greatly slowed down and reduced the run off of storm water. 
There u some Tamarisk, There are a very few Pistacia Khanjah and Kiubulica, 
some daphne oleoides. Primus ebwrnea , caraqana gerardiana and sophor i griflithii 
bushes. AIbo Pennisetum orientale, Cenchrus Ciliaris grasses. There has been 
illicit oamel browsing. 

The following additional plants on. the hills wars. $een very sparsely 
scattered through the Kh tvi grasB whioh itself oonsists of widely separated tufts.' 
Hal'ixylon Bp. Astragalus Bp. rhubarb ephedra, Zos (Jaioasa <» Punjabi), harmed, 
Artemisia, erumurut, Eleusine fiaqelUf era ( Ghimber grass), Astragalus. Most of 
the rhubarb has been dug up by porcupines. However scanty the flora of the 
olosed area, as deBoribad above, the ground ‘cover is ' much more abundant, 
than in the open grazing grounds, where grazing is very heavy, particularly in the 1 ’ 
plain nearjthe village. Everywhere on the way to Loralai there has been muoh 
Burfaoe erosion and the dry bed of the stream is broad and evidently more 
water comes down now in floods than in former years and this is due to the 
laok of oover, owing to grazing and browsing in the hills. 


x*viii 

In the evening Mr Mustafa, fcbe Direotor of Agriculture took me to a 
very fine almond planatation at Martad Khurd 9 miles down the Fort Sande- 
man road under the hills where water is available lor irrigation, heathy the 
broad dry nullah is broadening its bed, bos already cut into cultivated land 
and from it ravines extend back into the plains bordering on the orchard. 
In the last 5 years the revioes have got much oloser and soon will reach 
the garden. They cannot be held in oheok until grazing is Btopped. Two very 
useful plants grow naturally. Sorkana [SuTgcissi) and Banha (Vitex negundo), 
which if protected from grazing would choke the nullah beds and put a stop to 
erosion. 

At present sheep are grazing in the waste, where there is a thin oover 
of Haloxylon , .Withania coagulans and Rhasya. 

to-8-1844 From Loralai to Bat khan 146 miles. 

The road leads to the south through fertile wheat lands of a vast culti- 
vated plain bordered by distant hills and irrigated from Karen, with walled 
orobards . * 


Every field is terraced, with small embankment to retain the water. 
_ Only the land in the immediate neighbourhood of the village is manured, and 
fertility is maintained by following in rotation for one or more years There 
' are mulberry and willow trees along the water ohannels. 


To the N, W. the main line of drainage is 15’ to 20-below the level 
of the plain and there iB a good deal of ravimng as noted at Martad Khurd on 
8th June. Where uncultivated the vegetation oonsists of hdoxylon and 
salBolaoeouB plants- 

In similar country in the Thai plain it is proposed to use tractors. 
UnlesB the fields are narrow with not too mnoh difference in level the weight 
of water in thunder storms will bteik the peripheral bnndB. Gross bunds, 
(latls) will also be needed. In the hnoultivated land here there is a good deal 
of shee t erosion and this will have to be taken into acoount in the Traotor 
scheme. A few herds of sheep and goats and a few hnndred nomadic oainels 
were seen. By mile 25 the natural vegetation had improved and the oonntry 
Was undulating and less cultivated. 


Inhere there were dry water courses there were Tamarisk, Jawasa, 
kopnora , Rhasya stricta , With mia, etc , S a rg »ssi grass, chimber and eragrostis Khavi 
grass etc On' the slopes arc Penniseium grasses, acontholimon eto. It had 
rained on 6th and 7th and there haB been much surface erosion. The water 
was tapped partly by an inundation obannel. The country becomes hilly, 
stony and unprepossessing, until at Tohr there is a. village and wheat fields 
* rom a B P>'iug. We rode ponies 6 to 8 miles towards the South to 
l±anetor reserved forest on limestone rooks elevation 4,500' to 6,600' and lying 
on bothBideB of a long lidge The Northern face is oovered with tufts of Khdvi 
grass {Lymbopogon Ja waraneu sa) and dotted with trees of phulai (Acdcia modesta) 
IOian M(P^ in ** «/«*), also lopped. There area 

F T y ° Ca anfl e P hedra bnsheB. The nullah evidently 

came down in spate 'last winter. 

It has been customary Ao let this forest to Powindas for grazing sheep, 
goats, oamelB and donkeyB eaoh, year until April last for winter grazing for 

Blopea Ma 9 nite heavily. Nevertheless the 

forest is in betfejr order than the surrounding waste*, 

■ M. R h - n eB i n the . Hona * ar (Anambar) valley, the Northern slope 

in the Ron and the (Southern slope in the Duki.tehsil. " 
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The still are some phulai, tecoma and Zizyphus trees on the gentle slopes 
Outside the boundaries but there is no regeneration either outside or inside the 
forest. The sloping plain below the bill is stonyi dotted with tufta of grass 
and with Ckimber grass endeavouring to spread its tendrilB over the stones in 
Bpite of the grazing. There are browsed bald bushes Periploca aphylla) and 
spiny alhagi camelorum, harmal, acantholimon buBhes and very little grasB. A 
most depressing flora] and yet this plain is traversed by deep steep sided ravines 
whioh] invisible a few yards away, are filled with olive and khanjak trees, and 
as the nullahs broaden Zizyphus , phulai sophora and sargassi grass. Nature 
does its best to oheck erosion by ohoking the nullahs and ravines with vegeta- 
tion wbioh men Bheep and goats and camels hasten to destroy- An amazing- 
ly obIIoub outlook whioh oareB not a jot for the future. The trees are lopped, 
browsed and multilated, there is no regeneration and the oountryside is doomed 
unless a different regime is adopted. 

10 -e-iBU. @ n w ay between Loralai and Barkhan. 

x 

Biokter guzara. At mile €3 the road olimbes into the hillB. There 
are soanty remains of an olive and phulai forest but no B eadling ii at all- The 
tufted khavi grass is heavily grazed. There are the usual spiny aumgi camelorum 
and periploca aphylla bushes. The grazing is good and old grass is burnt in 
winter and spring. 

From mile 68 onwards the road runs through hills on whioh there are 
very BpaTBely scattered phulai trees The rains of 6th and 7th June had 
swilled the surface Boil over the road and this has juBt been oleared. Every- 
where as far as the Kajuri levy pOBt, some miles ahead, there has been recent 
erosion of the top soil, the vegetative oovering having been ruined by over 
grazing. My olerk oalls the oountry not BaluohiBtan but Kabrist»n and 
this is prophetic. 

For mileB and miles the Bonds leads through the hills whioh are dotted 
with phulai, bush like trees, muoh browsed 'and multilated olive, with Zizyphus 
sophora and dwarf palms in ’the valleys The whole place is overgrazed ahd 
eroded and haB a most depressing effect on ones spirits From the Eingri levy 
poBt the hills are in a bad state. Some good khushkaba cultivation is passed 
where wheat is being thereshed and then from mile 100 onwards there are 
limestone hills on the left with phulai and some olive, all heavily grazed. For 
some mile along this road the forest should be demaroated and proteoted- 

u-e-asw. AiBarhhan , ' 

Visited the fields of the Haji Sot, Ohar Hot and Mir Haveli villages 
with Mr- Afridi A. P. A. 

A most interesting morning, meeting the owners who cultivate the 
fields, themselves- 

* * 1 

Factors of the locality. Elevation 9,650'. 8ummer day temperatures 
high nightsobool. , - . * . • - 

i 

Rainfall. Subject to sudden storms as fpr insbanoe on, 6th ‘J one _ 1944 * 
when 1} inohes of rain fell in 3/4 of-au hour. ' . 

' ; 

Soil. In the background are limestone ridges almost completely, bare 
of hnBheB and of - soil in front of whioh are stony slopes leading down to 
gently sloping alluvial eto., loam soils (with a good .proportion of day) 
traversed by the Dhaula dry stony stream, bed- ' 
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The Dhutila river. After rain tbe river oomes down in high spate, and 
from the way in 'whioh it is oulting into its banks and from the general nppear- 
anoe of the stream hed I am of opinion that the floods are of greater violence 
now than in former years* 

The flood waters are utilised in irrigation canals whioh inundate level 
embanked terraoed fields Dams are made and oonstantly broken. There iB an 
elaborate system of watBr distribution 


Tradition 6ays that the arable area is now only 40% of that whioh at one 
time existed! but I doubt if this is coneet There has oertninly been some con- 
siderable reduotion in the arable land owing to flood notion* 

The Uaji Kot $ Chvr Kot Sailaba fields. The bunds are very fine, often 
10 feet and more iu height with verybroad bases: Some individual fields are of 
Over 20 acres They are cultivated for wheat in alternate rotation with Jawar, 
or wheat after wheat. Some of tbe bauds have been broken in the spring floods, 
sometimes undermined by rat6, or broken by tbe weight of flood water which 
had not been able to get down tbe escapes, whioh have no.regulatorB. 


Some of the bunds nre half a mile long and of great height and breadth 
and one individual field was of 20 to 25 acres : it is said that some are of 50 
aores ' A pair of bullooks is said to be needed for 8 to 12 aores. There is a 
shortage of bullook power and ploughing is done twioe when the soil is moist, 
once for Bowing and then the field is harrowed. 

The Afir llaveli Kkudikuba fields. 1 ho water which flows from the lime- 
stone hills behind the village is most carefully conducted to individual fields 
formed in level terraces behind long high and broad bunds, called latte, a 
channel running along the foot of tbe hill immediately iafrout of the village 
with off-shoots leading to individual field, nud allowed to go from one to an- 
other by escapes. 

The distribution of tko water between the owners is according to a 
regular scheme Kats have undermined tht bauk in m tny places and water 
has poured on to the fields below. 1 1 hink bunds have also been broken be- 
cause of the lack of proper means of regulating the use of escapes* Tho whole 
assembly of fields was an inetruotive lesson in land management* and water use. 
3 earthen dams block the Doriawal valley between limestone hills. 


The lower wae commenced in 1935. 
„ middle „ „ in 1941. 

>, upper has not been finished 


_ ^ ie Gandah bund. Length about 300 yards: Height 20 to 26 feet. 
Built in 1936 to 1941 and burst when lj"rain fell in | of an hour on night 
of 6th/7th June, 1944 Tli<*y will be repaired. The run off of these apparently 
barren hills .iB extuinely rapid. When examining the surface closely there 
is seen to be a good many grass dumps, are very olosely grazed} some halo.rifi.on 
hushes, a fair quantity of phuldi and some quite young phudli bushes. Capparis 
a phpjll<i‘f ipd.sjjuny plafits etc. and -occasional ’dwarf palm in the valleys. If not 
continually grazed theso would he 1 scrub and hushes which would moderate 
the' violence- of the floods. 


xethfi 17-8-1944.- to Forest. ' About 4 square miles have recently been 
notified as reserved forest and will be ‘ closed to grazing. Seen 
with Col. Searl, Polibioal Agent ou 16th and again on 17th. I wont up the 
ridge to beyond Ihe’trignomobrioal point : a, troublesome ascent through oliffs, 
Rock-calcareous sandsto’neB and shales. v • 
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Crop. Old overmature and many dead Pinus gerdrdrana trees. Many 
years ago part of this forest was burnt which aooounte for numbers of dead 
trees. Old age aooounts for many more. At one time it wsis thought that 
death Was due to inaeots and some trees were felled. There are few yomig 
trees due to over grazing) Such young saplings as are found are in the midst 
of bushes which have protected the young seedlings from browsing. At the 
top there are bushes and some grass and herbs hut lower down the soil is 
very bare: 

Fraxim xanthoxy hidt mah Pistada Jthanjak, Prunus ehumea, (wild almond) Daphns 
oleoidss, Cotonmter, Hfyhedra vulgaris, Caragma gerardiana, Buddhiapanieulata, Bophora griffiihn, 
Plesiranthut rugom, Astragalus tpp. Sosa, /briar rose/, Birierit vulgaris, Clematis, Ferula copoda, 
Vtrbasam eriantkum^mviSSsiu), Campion Tkym, Pennisetum, Mdirn jaupimontii grass, which is 
poisonous to animate, and other grasses. 

An attempt, instigated by Ool. Sear! was made last year to secure 
regeneration artificially. Some seedlings have auvived under bushes* Sowings 
should be ,'done b tfm tmofall of isolated seeds on the northern side of bushes, 
and patohes should be well dug and seed sown also under the shade of bushes, 
the surfaoe of the patehes conforming to the elope of the hill so as to be well 
drained witbont being water-logged. 

The numbers of speoies mentioned show that originally the hills* were 
densely covered with vegetation. The forest iB now in its last stags and is 
doomed nnlesB olosnre and continued sowing manage to restore it. 

TMb is worth trying but the sowings will not sucoeed unless oarefully 
supervised. 


On either side of the Shinghar ridge and far below are vast stretches 
of muoh eroded hills where grey shales are exposed and on them survive 
scattered olive trees and patohes of bush-like ash, the sole remains of very 
extensive olive forests. The olive trees are of an immense age and nearly all 
have been pollarded, or are mere hushes whioh have been browsed year by year. 
Borne stand in the broad beds of stony ffulbths. The ground oovering has 
vanished and the whole of the lower hills are soonred with chflnnqla and vast 
quantities of soil has been carried away by storm water. 

The country has been "ruined Jiy disforestation and is doomed. The 
higher slopes still have a little cover bat are in a thoroughly had state. 

^ I t i |J 4^ f I i 

18-8-19W. parta-Haripal forest lies on hare shales at the-foot of the Shinghar hill 
and is quite well stocked with anoient pollard olive, ash and khanjak 
trees, and very heavily grazed^and eroded* There are wide stony torrent beds 
where onoe there was, a proper forest soil as is shown by the very old olive, 
khujak and ash trees whioh now' stand in the middle of the torrent beds. 

■s 

"As we descend the valley the place of the olive is taken by bata 
( Periplocd aphyttd) and the spiny acdnmUmn with tltin overgrazed grass of 

S od fodder valne. Some olive survive as muoh browsed ‘bushes. The stream 
is are broad and stony. The side ' nullah and the main stream beds, some-' 
times contained muoh Sargassi grass. Oooassionally there are some Viiss 
negtmdo bushes whioh are hasd to proteot the oooasioh&l fields from the floods. 
The force 6 f the torrents when filled with storm water must be terrific. The 
far away hilb are dotted with olive and hhtmjak trees. 



19-6-1944. Prom Port S andeman to Manikhwah 26 niilos and book. The 
road leadB through bare hills to a flat valley along whioh the Port ' 
Sandeman water Bnpply is brought from Kapip. To begin with the country 
is over grazed and stony with some unpalatable bushes of Withania coagulant 
and dcantnolimn-Sophora grifjiihii and Sargassi grass. Beyond Kapip the hills 
are covered with olosely grazed grass in tufts and are dotted with olive tree?, 
some of whioh survive in the upland valleys, generally as xnuoh browsed and 
multilated bushes The oonntry is muoh more fertile and there are good 
pastures, all olosely grazed but now green. Away from the road are quite 
fair olive forests at Kapip and Wargisra while Atal Katoh forest lies 14 miles 
away to the south; from whioh the Fort Sandeman Bnpply of firewood iB 
obtained, At Hassubund there is a graveyard with large olive and Khanjak 
trees whioh have been protected as the ground is sacred* They are very different 
from the bush-like trees seen on the way. 

Bainfall is heavier and more rain is received from the summer monsoon 
than is usual. There is no doubt that the valleyB and lower slopes were at 
one timB' well wooded and that the hills contained an open orop of olive and 
kkunjak trees. The road oroBsas numerous stony dry river beds and every- 
where there has been muoh surfaoe erosion of the soil 


Crossing the watershed to the Manikhwa valley in the Shirani tribal 
oonntry we passed through the remains of what at one time must have been 
a very fine and extensive olive forest. The trees are all pollarded, and lopped 
and browsed or have been out dose to the ground when they have ooppioed 
and have formed muoh browsed bushes. The forest is grazed chiefly in the 
winter and no flocks were seen to-day. At 8pasta there are wheat fields 
whioh, after rain, are inundated by means of ohannels whioh lead rainwater 
from the slopes to terraoed and embanked level fields. The northern slopes 
of the hills are well covered with forest : on the southern slopes are more 
open olive forests. 


Went up into the Manikhwa forest of multilated olive trees with a few 
myrfw and sophora buBheB and good grass from 6,500 to about 6’000 feet. 
Above torn the country iB very eroded. There are vary few young olive hashes 
where they have oooasionally managed to esoape from the goat 


Kapip forest area 1,75(5 acres, between 6,260' and 6,600' on an undulat- 
ing plateu. Had been heavily grazed and lopped previous 'to 1940 when 
it was reserved and nominally dosed. The olive are old and had been muoh 
lopped and are giving out fresh shoots There has been little improvement 
in the gratis and there is still heavy sheet erosion. The crop consists of very 
open multilated old olive trees with sraatl clumps of grass separated by shale. 
J. here are some sophora bushes and dumps of Sargassi (Saccharum Giliare ) 
grass m the shallow nuUahs. At the bottom of the forest and in the guzara 
_ 3 am P 3 ? f kees out long ago for firewood whioh usually have ooppioed 

and are now browsed bushes about 2 feet in height. , 


. V J^e grass is thin and heavily grazed and there are harmd 

plantB widely scattered over the shale. 

If » f 

.. Sandeman to Hindubagh 132 milan. 

an 'undulating' plateau covered with Edoxglon 
, fh}n m.’ an ^ * rtb oooasional bu9heB of Withania coagulant, ANiagi and 

^ &WWK gtawAanulLKs, It orosses numerous dry torrent 


m . Kila Saifnlla 5,000'. Bare oalcareous sandstones and ghri M, 

Mavi t Clumber, Penmsctum Haloxylon , Accmtholimon. 


22 - 6 - 19 * 4 . 


Prom Hindubagh to Pishin 63 milcB. 


mnA i ea ^ 8 ft ^ on 8 an undulating upland covered with Artemisia and 

nb£ l l m x Shru m, Md a PP r JachGa bills whioh are dotted with daphne 

sanhnm * ew treea on the upland and some 

_Z.ii ijfif 111 and P tihunia boshes. There is a little Bhort grazed grass 
ornen^ and minute grasses. At Kila Kahn Mehtarzai (7,250') there is 

QiiAtfa-P 1 u >a,fiC /Sf 1 ! oultivutioo with rather sloping fields. Here runs the 
Wuetta-Pishm and Zhob Distriot boundry. 

r»F * 3 *?* ^ 0 ?° I cn ^ 8 a, l° D g the Surkhab nala whioh is bordered by hills 
a^dtts associates^' 11 ^ Xerophyti ° flora > mainly d 


The Nagangi thero are * rri 8 attd fields ‘and muoh 
e whole valley is overgrazed and there is much soil erosion. 


Permits for reserved trees are issued by the Tebsildar. 

Halted at Pisbin owing to failure of petrol supplies. Went across 
plain to eroded low hills to N. E. and back. 


id nn aA^ re ^mj* e gs are legated (bey are level and embanked and there ' 
inam „.£:«! ° D ■ mi,tl P^teau is very nearly flat and the soil is a sandy 
rwtmni hu 1 ° arri j 8s P oor crops of wheat, bhort in the stalk and full of 
. . “ VflBds. Groaned the stream of whioh the banks are virtual cliffs 

bu „ , ln height The Und behind slopes up to the hill* and has at f 

oue time nJl been cultivated, .but is now bxdly ravined. Fields have gone 
and are going out 0 f cultivation, ravines are rapidly extending. The hills 
oousisfc of muoh eroded infertile bare cluy with a very thin oover of muoh 
browsed Tmorylon and artemisin . The land is cultivated by tenanlS4tfc-will 

who plough it onoa after rain, sow wheat broadoft 9 t and harrow the field and 
then leave it _ If rains are favourable the orop is good; but if as usually 
happens, share is draught the crops are very poor. The reason wny the fields , 
are not embanked is that the tenants are liable* tb be turned out at the end of 
the year. They have no Daruun^it interest in the land and they are not 
willing to improve it for the benefit of the landlord. He takes no interest in 
the laud ani is satisfied to take l/6th as his share of a very thin crop. He 
provides nothing towards the cost of cultivation. The tenants have few 
plough bullooks and une ottn^ls and donkeys instead. 


The neglect of the land and slack cultivation are the direct causes of 
erosion, coupled with overgrazing of the hill sides. 

f Popahcd Forest. 


■ Lt A - r . ea , 151( T J n,ore8 , elevation 4.879 feet,, reserved sinoe 1890. Free of 
rights. A tammk foaest, coppiced on a. 16 year rotation, eaoh coupe being 
J-ud on a map, commencing fro'm 1914. ‘Fellings -are in arrears and oldest 
coupe is 20 years. . When the eoheme ie revised'-, (whioh should be as soon as 
possible; 'the rotation should he 20 years and oonpea shoald.be of equal area. 
It is now oastomary to out the tree3 below the ground, ’wbioh results in 
stronger coppice shoote Areas felled .over" should he dosed Vlfi years ahd 
then the remaining 3/4, ot> the forest'could be opened to grazing-'' Viflong the 
old water channel the tdmaruk plants were wet Wifch&W at 9 a . '> ' 



, The load, to Ohaman runs through aflat plain as fat as Killa Abdulla 
,and then starts to iolimb' into the hills whioh are formed of Khojak ehaleB. 
Wherever the. lower elopes have any depth of 'soil they have been roughly 
ploughed andiBown with wheat wbioh is how being harvested, the orop being 
very poor indeed One oan hardly imagine it being worth to plough aim Bow 
the hillsides for Buoh very meagre - results The hills are thinly coveted with 
Artemisia and are dotted with Pistana ' Khanjak trees' and Prvtnus cbumea bushes. 

, In the ^tony torrent beds old Pistada trees ' still survive, tbe remains of hn 
Janfioient forest'. The whole of the hills are overgrazed and the eurfSjOe soil has 
been badly eroded. The stream beds show that floods in the spring of this 
year oame down with terrifio violence The oountry It 1 in a thoroughly had Btate. 

The Pistdcia trees have ; been preserved beoause of 'tfheir fruit and are 
- privately owned ’ There is a very little ephedra , some thorny plants, probably 
belonging to Acontholimon and Aelrgalus olasBSs, some Alhagi c amdorm add 
t xerophytio shrnbs. j A very few clumps of thin grass, erumurus'and httrpal, 
t Returned from Khojak pasB whioh is in sight of 'Gliainau and Afghanistan. 

The Habibzai Khushkab oultivation, at tbe foot of, the bills about 
4,800’ is not watered p 'Tbe fields are on slopes and are on a sandy loam. They 
are ploughed and harrowed and sown with wheat which is'left to take its ohance 
, ohgetting enough rain, without any further cultivation or weeding. The crops 
. are very poor one to two maunds per acre The reason why the slaok cultiva- 
tion is possible is that there are no weeds other than oamel thorri to interfere 1 
with the wheat. 1 ' 1 ’ 


( At Karez Xnayat TJUah. Had long talk with Tehsildar Khair Mohammed, ( 
’ Haji Abdul Salam Khan, Haji Malik Muea' Kban about tfeotors and hit bandi 
etc. Also ahont management of pastures and then went to see lnnd for which 
traotors are needed. It lies between and below the outlying houses and gardens 
of the village to north of tho road to Ibi station and consists for the most p oft of 
' Karez land whioh has borne a crop of wheat this year and would ordine^ly lie 
(< fallow next The owner H. A. 8. Khan promises to give 160 aoreP An d upto 
600 acres in all if needed', on such terms as Government shall dec** 16- He has 
( insufficient bullocks to' plnnjjh the whole of his land,* also he ’’ hb6 owner of 
, orchards whioh I xpeot need all the water he can get hold of. 


There ie no rain gauge. Rainfall is probably about 3aT1Q o a8 X’ishin. 
The soil is a loam rather silt like, which gives ahont 19 J * X8 maunde per acre 
frdra -Karez irrigated land‘and Tehsildar experts * maQ ° d ? ' P ro P« 
land depending on the rainfall, as agar'* y ie ^ of land seen 
.^^“oVnidg ( Average is4J maunds, Karez p 88 ^ maunds 

Z2! ^ torrent ' bed has nndouhtedlv dorea8ad in siza a nd runs right 
c tntongh th’e Villdgel * * ■ 1 1 


On both sides of the railway ', dra * 8 a sa % plain, whioh is gullied, and 
along the horizon I oonnted 25 d ‘ £ aev ^ B booing merrily. To the South of 
Sayed Hamid bridge (Mile 38 fr Quetta) the plain is very badly ravined. 
On the horizon to the eoo 4 '^ e8 * kills a PP 8a r to be formed of eroded 


olayB. 


8 B-. 6 - 1944 . •{ ' .The w *• (* Piahin had suggested that land was suitable for a 

, » „■ ifnansk forest beyond Karbala village. There is 

j: lli fl. ®° °hance of forest trees being established in the 
on thn.^n v* mpr w 8 fi^ ***■ rn,vin, 5 eroain on the plateau 

rapidlv.Snto the nldfann W !3i ^ a j 0J5 V 8tiraan[1 ' Ravines- are ontting book 
/P.\y ;i - n > nto the irrigated fields, ’and in a few year J 
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will do much more damage than they have done already. One of the reasons 
for this is the practice of cultivating in any one year from l/4th to l/3rd only of 
the total land the remainder lying fallow, When heavy rain falls no attention it 
paid to the fallows, the hits which have been mined by rats lets tbe water escape 
and as this pours into the ravines the ravines eat backwards into fields. The 
general level of the country is about 40 or 50 feet above the bed of the main line 
of drainage which mokes the rate at which ravines form greater here than is 
usual in Baluchistan. Tbe land is ploughed by camels, which feed on alhagi 
erndorm and salt plants with the / result that they are cheaper to keep than 
bullocks which require bhusa. 

26 -MMi From Pisbin the road to Quetta leads through tbe most extra- 
ordinary barren eroded day lulls which must be mud heaps in the 
rains. There are a very few Artemisia) aeanthol imon and some unidentified 
plants but otherwise the hills are absolutely naked Below them the valleys have 
a few grasses Bngrnst ■« *pp. being the most common, some Artemisia aud 8a bk 
And lower down some tamarisk and Alhogi eatnrlorum. Eventually nature 
would doihe the valleys, but many years wonld pass before the low hills were 
covered. I doubt if anything can be done to check erosion in the bills: but in the 
plains laHbundi is needed. 


244 ^ In the plain near Quetta there are ravines near the stream bed. Many 
of the fields at the lower end of the irrigation channels are very slackly 
levelled and cultivated and there is sheet and gully erosion. 


mm. ' Q ue tte ft, Mashing at 5,400’. , Sand dunes at Mile 27} drifting 
in a S, E direction in crescent shaped forms with horns pointing in 
direction in which wind is blowing, 1 

I 

/ 

On close examination there is found a number of different species of plants’ 


ndeavouring to gain a footing in face of heavy grazing. Among them 
! qriMii Wilhania sp , which is not grazed and is regenerating, Sahnla 

ii. ft 1 n ° . * 1 A 


m 
are i 

and som&wjidentified plants. Cganoian ? a species of conch grass was at one place 
throwing om^hoots over the surfate of the sand and forming fresh rooted plants 
itial galavanised iron fence has been erected by P. T7. D. to 
the road. Closure to grazing would prevent much of the 


at the nodes. 



of the Shaikhan village now abandoned but shown 
covered the fields, destroyed the gardens and has 
houses, buried the grave yard aud chocked the 
fora. The rooa tnrougn j^NState is bordered by undulating cultivated fields 
f lishtisandy loam on which grows without (irrigation, There is a good 
deal of soil erosion. The limestones,, A. ’ , *— 

ly barren. 


ills ore all' heavily grazed and are exceeding- 




